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Disclaimer

This manual has been reviewed and approved for publication by the Indiana State Department of Health
Laboratory Resource Center. the Laboratory Certification Office of the Environmental Laboratory Division
and the Laboratory Improvement Section.

The mention of commercial products does not constituie endorsement by the [SDH.

Regulatory changes made subsequent to the publication of this manual take precedence over the
contents.

Nole: References to Standard Methods for the Examination of Water and Wastewater are to the 20th edition (1998)
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Chapter |

Introduction

In 1974, Congress enacied the Safe Drinking water Act fo protect the public from the consumption of contaminated drinking
water. # directed the US Environmental Protection Agency {EPA) to establish minimum drinking water standards for compiiance
by public water systems serving at least 25 persons or having at least 15 service connections. it was fusther amended in 1986
and authorized the EPA to publish several regutations {Code of Federal Regulations) in order to impiement the amendmens.
Mandatory guidelines were set to regulate key contaminants, to require the monitoring of unreguiated contaminants, to establish
standards for water freatment technologies, to enforce compiiance and to promote protection of ground water sources.

The National Primary Drinking Water Regufafions (NPDWR) (40 CFR 141and 142) defined the criteria and precedures to insure
compliance and reguire that States have the responsibility to avail certified public or private laboratories to perform compliance
sample testing. It requires States to establish and maintain a program for the certification of laboratories performing analysis of
drinking water sampies for the presence of contaminants. It invclves auditing the faboratories and reviewing Performance
Evaluation data. Consequently, the Indiana Primary Drinking Water Regulations (IPDWR) were passed to reflect and meet the
requirements of the national regulation.

Chapter !l describes Certification Guidelines and Chapter il describes Critical Elemants for Microbiclogy. Appendices include
frequently used abbreviations and definitions, guideline for a Quality Assurance {QA) Plan, approved analytical methods for
Microbiology, TCR/SWTR and important contact numbers/ websites. Also attached is the audit checklist used for on-site
evaluations.

. Authority
1.1 To comply with 40 CFR 142.10, a state must establish and maintain a program for the certificafion of laberatories
conducting analytical measurements of drinking water contaminants pursuant to the requirements of the state primary
drinking water regulations including the designation by the state of a {aboratory cerlificafion officer ceriified by the
USEPA unless all analytical measurements are conducted at State laboratories and certified by EPA. (40 CFR
142.10{b)(3}(1)).

1.2 Rule 327 Indiana Administrative Code {JAC) 8-2-8.7 of IFDWR includes the foliowing provision: The measurements for
Total coliform, Fecal coliform (Escherichia coli), and Heterotrophic Plate Count must be conducted by a laboratory
certified by the Indiana Depariment of Environmental Management (IDEM) commissioner/ designee or by USERA,

1.3 Under an agreement with the IDEM, the Indiana State Depariment of Health (ISDH) conducts surveys and determines
certification status of laboraicries that perform the microbioiogical examination of public drirking water,

2. Purpose

2.1 This manual is intended 1o heip implement 327 IAC by defining and specifying criteria and procedures for cerlifying
envirenmentat micrehiclogy laborsatories, and to:

2.2 Establish the guidelines and reguirements for laboratory personnel, facilities, equipment and supplies, general
laboratory practices, analytical methodology, sample coltection, handling and preservation, quality assurance, records
and data reporting and actien-response to laboratory results;

2.3 Establish the enforcement actions that IDEM and ISDH must follow to ensure that all certified laboratories are in
compliance with the guidelines;

24 Establish the understanding that all laboratories envolled with this pregram have entered into an agreement and must
submit to and comply with aif the requirements defined in this document, with subsequent penalty(ies) for violations.




Chapter i

Certification Guidelines

Any laboratory that analyzes drinking water compliance samples is considered a drinking water laboratory for the purpose of
certification. All such laboratories must be ceriified by the State or EPA. To be eligible fo analyze compliance samples under the
Safe Drinking Water Act, water laboratories should mest the minimum criteria specified in this manual.

1.

1.1

1.2

13

1.4

1.5

1.6

Certification Process

Laboratories seeking cerlification should forward all inquiries to the I1SDH Laboratery Cerlification Offics (Ses Appendix
£). The process begins when the laboratory director makes a formal appiication to the Microbiology laboratory
certification officer {CO). The application may be a request for first-time certification, a request for certification to
analyze additional or newly regulated contaminants, or a request to reapply for certification after correction of
deficiencies, which resutted in the downgrade/revocation of certified status.

Response to the formal application should be given within 30 days. The laboratory shouid verify that they plan to
analyze drinking water samples when they request certification. If the laboratory does not plan to, ISDH may choose
not to conduct the survey or issue certification. Laboratories seeking first time certification are sent an information
package containing registration and pre-survey forms, a copy of this certification manual, a copy of the audit checklist
used for the onsite evaiuation, the schedule of QC/maintenance requirements for equipment and supplies, a fist of
accredited microbiology performance evaluation providers and other forms, record logs or items to help the laboratory
get started.

The laboratory director must provide documentation to show the laboratory's ability to meet all certification
requirements. The laboratory must submit the following for review:

e The registrafion and pre-survey forms

¢ The laboratory Quality Assurance Plan (See Appendix B)

¢  Standard Operating Procedures for the methods to be used in analyzing compliance samples, inciuding the SOP
for the laboratory’s own calibration and maintenarce of equipment

»  Atieast ihree months of QC records

s Two most recent Performance Evaluation (PE) results

«  Description of personnel qualifications (education, training, technical knowledge and experience for the assigned
functions)

When it has been determined that the laboratory is ready, an on-site survey by ISDH ceriification officers will be
scheduled. The CO wili contact the laboratery to arrange a mutually acoeplable date for the survey.

The protocol for the onsite survey shall be cenducted in accordance with EPA guidelines. The CO must carry and show
an official identification. After prefiminary introduction fo Senior staff and other personnel involved in the laboratory
operation, the CO may tour the faciity first and provide an overview of the survey process, discuss safety issues and
other concerns. The CO wilt then proceed to review records/ decumentation and interview or observe analystanalysts
regarding the items being considered in the evaluation. The analyst maybe asked to explain a procedurs or fest. The
CO may inquire about equipment maintenance, QC's, sample processing, data handling, reports,etc. f deviations are
noted, it will be pointed out during the audit, corrective action should be spegified at that time citing the reason and

stale requirement or regulation to be followed.

Ater the survey, the CO shoufd conduct an exit briefing, attended by key personnel, in which the findings will be
reviewed, deviations discussed and the corrective actions cited. Status recommendation and appeal procedure, if
applicable, may also be explained at this time.

(2]
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2.2

After the onsite survey and a review of PE results, the CO will classify the status of the laboratory
according to the following types:

Certified - a laberatory that meets the minimum requirements of the guidefines in this manual and all applicable
regulatory requirements such as the NPDWR and [PDWR. This certification shall be valid for three years, subject to
revocation and other requirements.

Provisionally Certified - a laboratory which has deficiencies but can demonstrate its ability to produce valid data
within the acceptance limits determined by the 1SDH Certification Office. The laboratory may be given up fo 6 months
to correct its deviation(s) afterwhich the provisional status is removed. ¥ the deficiency is nof corrected within the
timeline, certification shall be revoked.

Not Certified - a laboratory possessing majer deficiencies which would not allow the laboratory to consistently produce
valid data within specified acceptance limits. The laboratory may be given up to six months lo correct the deviations
afterwhich it may apply for a re-certification.

Interim Certification - this is granted in certain circumstances when it is impossibie or unnecessary to perform an on-
site audit. Interim certification status may be granted cnly when the CO is satisfied that the laboratory has met the
requiremenis {appropriate instrumentation, approved methods, adequately frained analyst) and has satisfactorily
analyzed PE samples for the analyte in question. An example of this is when the laboratory is changing to a new EPA
approved method in piace of a previously certified method which uses the same basic principle. The CO will review
the paralle! siudy records, QC control data, SOP for the new procedure and the PE results. The CO will conduct an
on-site audit as soon as possible but in no case later than three years. This status is also granted in situations when a
laboratory requests certification for the analysis of additionat contaminants using a method for which it has already
been certified.

The CO drafts an evaluation report stating any deviation, any recommendation and the certification status
recemmendation and forwards it fo the Laboratory Resource Center (LRC} for review. If the LRC concurs with the
recemmendations, the CO will send an official report {o the laboratory. A copy of the full audil may also be atlached fo
the report. A timeline will be specified for the correction of deviations, if any. A description of corrective action plan for
the noted recommendations shoutd also be submitted for the CO to review.

When all the reguirements are met, the 1SDH Director of Laboratory Servicas will review the report and proper
documentation and determines the certification status of the faboratory. If the evaluation was satisfactory, a Letter of
Certification or a Certificate of Approval, which can be displayed, will be signed by the 1SDH LRC Director and
isstied to the laboratory.

in arder to assess validity of certification between on-site surveys, laberatories are required to satisfactorily pass
proficiency festing for each of the methods used in testing compliance samples and register annually sc that key
personnel, facility or method changes may be monitored. Laboratories may also be required to submit copies of any
records or documentation deemed necessary by the certification office (e.g. reagent water suitability testing results).

Requirements for Maintaining Certification

On-site evaluation will be corducted at least cnce every three years. No unannounced on-site survey shall be
performed unless unusual circumstances warrant it. 1 the laboratory undergoes a major change, or consistently fails
PE samples, the CO might censider conducting an evaluation before the usual three-year period has elapsed.

The faboratory evaluation will be based on the competence of staff, working conditions (including the adequacy of
space; lighting, equipment, and supplies); analytical methods used; quality controf procedures; sampling procedures
and maintenance of all required records; action response to Iaboratory resuits; and compliance with the requirements
of these guidelines.
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3.2

The taboratory must perform only the methodolagy specified in the Total Coliform Rule, Surface Water Treatment Rule
andfor Ground Water Rule. Approved methods are listed in Appendix C.

The laboratory must be cerlified for all the analytical methods it uses for compliance purposes and be ceriified for at
least one Total coliform method, one Fecal coliform or £, colf method and the Heferotrophic Plate Count methed for
enumerating heterotrophic bacteria. The laboratory must also have a backup procedure or be certified for a second
method if cerlain water samples cannot be analyzed with the methods normally used.

The laboratory must satisfactorily analyze annuat PE samples for each category of certified method used in testing
compliance samples. The PE provider should send the report directiy to the ISDH CO for evaluation. Furthermore, the
laboratory should be able to document that the analyst performing the PE assay is a laboratory personnel who
routinely anaiyzes compliance samples.

Laboratories must notify ISDH Certification Office in writing, within 30 days, of major changes in personnel, equipment,
or location. A major change that results in the loss of capacity to produce valid data will resuit in the downgrads or
revocation of certification.

Laboratories are required to submit the annual registration form at the end of the year to update and provide accurate
kisting to the pubtic and other agancies needing the information.

Downgrading or Revoking Certification Status

A laboratory may be downgraded to Provisional Status for any of the following reasons:

¢ Failure fo maintain the required standard of qualily based on the onsite evaluation or these guidelines.

e Failure fo analyze PE samples annually within acceptance limits.

+  Failure to submit the annual compieted registration form.

e Failure to report compliance data to the client or public water system in a timely manner thergby preventing them
from complying with Federal andfor State regulations and endangering pubiic health. Data that may cause the

system {0 excead the Maximum Contaminant Level (MCL) shouid be reported as soon as possibie.

e Failure to nofify ISDH LRC within 30 days of a major change which could impair analytical capability (in personnel,
equipment or faboratory location).

Procedure for Downgrading to Provisional Status

o Ifalaboratory is being considered for a provisional status downgrade, the ISDH LRC must notify the laboratory
director, in writing, using certified mail. The laboratcry will be notified of its right to appeal the decision at this
time. The ISDH wil request that the laboratory notify its clients of s status in writing, and submit verification that
this has been done. 1DEM will also be netified in writing of this change.

o Within 30 days of receipt of the letter, the laboratory director must notify the CO, in writing, of its intent to regain
full approval by specifying the corrective action to be iaken,

e Alaboratory may be given up to 3 monihs to correct procedural, administrative or personnel deficiency with a
possibie 3 month extension (for a major equipment replacement, for exampie!,

*  Alaboratory that failed a PE sample within the acceptance limits must successfully analyze a second PE sampie
before the provisional status is removed. The laboratory may continue fo analyze compliance sampies but should
notify its clients of its downgraded status and provide that information, in writing, on any report,
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A laboratory may have certification revoked for the following reasons:

Failure to satisfy 1ISDH LRC that the laboratory has corrected the deviations identified during the on-site evaluation
within the given ime.

Submission of a PE sample to another laboralory for analysis and reporting the data as its own

Falsification of dala or other deceptive practices

Failure to use analytical methodology specified in the regulations

Consistently failing to satisfactorily analyze PE samples within the acceptance fimits

Persistent failure to report compliance data to the public water system or IDEM drinking water program in a timely

manner thereby preventing compliance with Federal and/or State regulations and endangering public health.
Data which may cause the system to exceed an MCL should be reported as soon as possibie.

Procedure for Revocation

If the CO finds that an emergency situation warrants immediate action, summary suspension may be ordered
gending revocation proceedings. An emergency situation warrants immediate action if there is substantial risk to
nuiblic heaith, safety, or welfare resulting from laboratory deficiencies that compromise the analytical results
obtained.

In non-emergency situations, the ISDH LRC will notify the laboratory and IDEM in writing, by certified mail, of the
intent to revoke certification. The 1SDH will request the iaboratory stop festing drinking water. The 1EDH will
request that the taboratory nofify its clients of ils status in writing, and submit verification that this has been done.
IDEM wilt be nofified immediately of the laboratory's status.

The laboratory may challenge this decision in writing to the Indiana State Department of Health, Secrefary, 2
North Meridian, Indianapolis, IN 46204 within 15 days of receipt of revocation notice. If the laboratory does not
wish to chailenge the decision, it must inform the CO of its intent to accept the revocation of certification within 15
days of receipt of letter ¢f revocation. The laboratory director shall return the laboratory certificate with the letter
of revocation aceeptance. K the laboratory does not reply, the CO will request clarification of the laboratory's
intentions.

The notice of appeal must be supported with an explanation of the reasons for the challenge and must be signed
by the highest authority of the laboratory such as the presideny/owner for a commercial laboratory, or the
laboratory director/supervisor in the case of a public laboratory.

»  The petitioner must he a parson to whom the determination is specifically directed.

e The petitioner is aggrieved or adversely affected by the determinafion.

e  The petilioner is entitled to review under any law.

The State Hearing Officer will make a decision regarding the appeat and notify the laberatory in writing with the
results of the appeal. Denial of appeal will result in immediate revocation of the laboratory's cerlification. Once

certification is revoked, a laboratory may not analyze compliance samples until cerlification has been reinstated.

If the appeat is determined to be valid, ISDH LRC should take the appropriate measures to conduct a reevaluation
and notify the laboratory in writing, by certified mail, within 30 days.
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5.3

5.4

3.9

Withdrawal or Cancellation of Certification

Any certified laboratory may cancel or withdraw its certification by notifying the Certification Officer in writing. The
fetter must be signed by the laboratory director and the Letter of Certification and the Certificate of Approval enclosed.
The laboratory will be removed from the list of certified laboratories published in the state and EPA websites. 1SDH
LRC will issue a letter {o the laboratory cenfirming the withdrawal and send a copy of the letter to IDEM.

Reinstatement of Certification

¢  Certification may be reinstated when and if the Izboralory can demonstrate to the certifying authority that the
deficiencies causing downgrading or revocation of cerfification have been corrected,

e The certification officer may request another on-site evaluation, analysis of additional PE samples, or other
measures deemed appropriate by the cerlification office.

Reciprocity

1SDH may elect to enter into a reciprocal agreement with other states in recognition of mutually acceptable certification
programs. Out-of-state laboratories will have to meet the same requirements as Indiana Certified Laboratories. The
foliowing items will be requested for review by the State CO:

Copy of laboratory's current home state cerlification

Copy of lahoratory’s recent home state on-site evaluafion

Copy of corrective actions to any cited deviation and the home state certifying authority’s response
Copy of the last twe PE studies

Copy of the laboratory's SOP and QA Plan

Copy of laboratory personne! educational and fraining records

Completed Indiana Drinking Water Laboratory Registration form

At the time of this Cerfification Manual's final approval, there is no provisien for the use of a third parly auditing agent

Other Considerations for Certification

The laboratery must have adequate supervision and staffing with the necessary education or training for their assigned
positions.

The laboralery director/manager should be a gualified nrofessional with the technical education and experience fo
manage the size and type of laberatory. The laboratery director is responsitle for ensuring that the requirements for
the personnel are met and that all data reported meet the QA criteria and regulatory requirements.

The QA Officer/manager should have a bachelor's degree in science, with proper fraining and adequate experience in
QAJQC principles and a working knowledge of the stafistics of the laboratory QC and a basic understanding of the
analytical methods used. The QA Officer should be independent from the laberatory management if possible and be
responsible for keeping the QA plan up fo date.

The laboratory must have a written Quality Assurance pian in place and updated as necessary. Al laboratory
personnet must be familiar with the contents of the plan. The Laberatory QA plan must be available for review prior to
or during the on-site visit. See Appendix B for the essential elements of a QA Plan.

The faboratory must have a chain-of-cusiedy procedure for use in case of legal actions.
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Critical Elements for Microbiology
Personnel

Supervisor/Consultant

The supervisor of the microbiology laboratory must have a bachelor's degree in microbiology, Biology, or

equivatent. Supervisors who have a degree in a subject other than microbiology must have had af least one
college-level microbiology laboratory course in which environmental microbiology was covered. |n addition, the
supervisor must have a minimum of two weeks training at a Federal agency, State agency, or academic

institution in microbiological analysis of drinking water ¢r, 80 hours of on-the-job training in water microbiology at a
certified laboratory, or other training acceptable to the State.

If a supervisor is not available, a consultant having the same qualifications may be substituted, as long as the
laboratory can document that the consultant is acceplable fc the State and is present on-site frequently encugh to
satisfactorify perform a supervisor's duties.

The laboratory supervisor has the respensibility to insure that ali laboratery personnel have demonstrated their ability
to safisfactorily perform: the analyses to which they are assigned and that all data reported by the laboratory meet the
required quality assurance and regulatory criteria.

Analyst (or equivalent job title)

The analyst must perform microbiological tests with minimal supervision, and have at least a high school education. in
addition, the analyst must have a minimum of af least three months of bench experience in water, milk, or food
microbiclogy. The analyst must also have training acceptable to the State, in microbiological anatysis of drinking water
and a minimum of 30 days of on-the-job training under an experienced analyst. Analysts must take advantage of
workshops and training programs that may be available from State reguiatory agencies and professional societies,
Before analyzing compliance samples, the analyst must demonstrate acceptable resuits for pregision, specificity and
satisfactory analysis on unknown samples. Analysts must be ciosely supervised for at least 6 months afier training is
completed.

Personnel Records
Personnel records which include academic background, specialized training courses completed and lypes of
microbiologicat analyses conducted, must be maintained on laboratory analysts.

Waiver of Academic Training Requirement

Cn a case-by-case basis, the certification authority may waive the need for the above specified academic training for
supervisors of drinking water system laboratories that only analyze samples from that system. i such & waiver is
granted for the supervisor, the certification authority will prepare a wrilten and signed justification for such a waiver and
have it available for inspection.  Laboratories should keep a copy of the waiver.

The certification authority may also waive the above specified fraining reguirement, on a case-by-case basis, for highly
experienced analysts.

l.aboratory Facilities

L.aboratory facilities must be clean, temperature and humidity confrotled, and have adequate lighting at bench tops.
They must have provisions for disposal of microbiological waste.

L aboratory facilities must have sufficient bench-top area for processing samgples; storage space for media, glassware,
and portable equipment; floor space for stationary equipment (incubators, water baths, refrigerators, efe.); and
associated area(s) for cleaning giassware and sterilizing materials.

10
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Laboratory Equipment and Supplies

The laboratory must have all the eguipment and supplies needed to parform the approved meshods for which
certification has been requested. Note: Quality control items, designated by QC must be properly documented.

pH Meter

Accuracy and scale graduations must be within £ 0.1 units. pH buffer aliquots should be used only once. Electrodes
should be maintained according to the manufacturer's recommendations,

Record pH meter slope monthly after calibration. Some meters give an automatic slope read-out. The formula for
caleulating the slope for pH meters that do not have this feature is:

Slope (%} = |mV alpH 7~ mV at pH 4| x 1001177 (mV =millivoits)
If the slope is <85% or >105%, the electrode or meter may need maintenance.

pH meters must be standardized before gach use period with pH 7.0 and either pH 4.0 or 10.0 standard buffers,
whichever range covers the desired pH of the media or reagent. The date and buffers used must be recorded in a log.
Commercial buffer solution containers must be dated upon receipt and when opened. Buffers must be discarded by
the expiration date.

Balance (top loader or pan)

Balances should have a readability of 0.1 g. Balances should provide a sensitivity of at least 0.1 g for aload of 150 g
and 1 mg for a load of 10 g or less.

Balances must be calibrated monthly using ASTM type 1, 2, or 3 weights (minimum of three traceable weights which
bracket laboratory weighing needs). Calibration records which include correction factor and tech initials should be on
fite and used.

Mon-reference weights must be calibrated every six months with reference weights.

Reference weights must be re-certified every five years, damaged or corroded weighis replaced,

Annual service by a qualified independent technician should be performed. Service and maintenance records should
be available.

Temperature Monitoring Device

Glass/mercury or electronic thermoemeters must be graduated in 0.5°C increments or less, (0.2°C increments or less
for tests incubated at 44.5°C} except as noted for hot air ovens (10°C or less) and refrigerators (1°C).

There must be no separation in the mercury or fluid column of glass thermometars.

Cial thermometer that cannot be calibrated should not he used.

Glassfelectronic thermometers must be calibrated annually and dial thermometers calibraied quarterly at the
temperature used against a NIST traceable reference thermometer or one meeting the requirements of NBS
Monograph SP 250-23.

Records should include date of calibration, identification number (or seriai#) of each thermometer, serial # of the NIST
thermometer, temperature of each thermometer and the NIST reference thermometer, correction (or calibration) factor
and the analysts initials. Thermometers should be tagged with the 1D number, correction factor, and the date of
cafibration and should be discarded if off more than +°C from the reference thermometer

The adjusted temperature should be recorded.

The NIST reference thermometer should be calibrated by a professional at lsast every 5 years.

Reference thermometer calibration documentation should be mainiained.

Continuous recording devices that are used to monitor incubator temperature must be recalibrated at least annually
using the NIST reference thermometer,

Incubator Unit and Water Bath

Incubater units must have an internal temperature monitoring device and maintain a temperature of 35 £ 0.5°C, and if
used, a 44.5 £ 0.2°C water bath. Non-poriable incubators should have thermometers placed on the tep and bottem
shelves of the use area with the thermometer buib immersed in liquid (except electronic thermometers). Water bath
thermometers must be properiy immersed. Laboratories which use the enzyme substrate tests with air-type incubators

11
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3.8

Qc

3.9

QC

shouid note the procedural consideration mentioned in 5.6. An incubation temperature of 44.5 £ 0.2°C for water baths
can pe best maintained with a gable cover and a pump to circulate water. In Dri-bath incubators, the required
temperature must be maintained in all tube wells.

Calibration-corrected temperature must be recorded for days the incubator is in use al least twice per day with
reagings separated by at least 4 hours. Logs sheuld include date and fime of reading, temperatire and tech initials.

Autoclave

The autoclave should have an internal heat source, a temperature gauge with a sensor on the exhaust, a pressure
gauge, and an operational safety valve. 1t should maintain the sterilization temperature duzing the sterilizing cycle and
complete an entire cycle (start to finish) within 45 minutes when a 12-15 minute sterilization period is used. The
autoclave should depressurize slowly enough to ensure that media will net boil over and bubbies will not form in
inverted tuhes. Because of safety concerns and difficuliies with cperational control, pressure cookers must not be
used. Autoclave door seals must be clean, no spilt caramelized media, drain screens clean and free of debris

The daie, contents, time-in, time at sterilization temperature, tme-out, total time for each cycle, temperature attained,
and analyst's initials must be recorded each time the autoclave is used.

Service maintenance must be conducied at least annually and copy of the service confract or internal maintenance
protocol and maintenance records must be kept and available for inspection.

A maximum-temperature-registering thermometer or confinuous recording device must be used during each autoclave
cycle to ensure that the proper temperaiure was reached, and the temperaiure recorded. Overcrowding must be
aveided to allow steam to effectively surround each item being sterilized.

Spore strips or ampoules must be used menthly to confirm sterilization. Chemical indicators do not necessarily confirm
sterilization.

Automatic timing mechanisms must be checked quarterly with a stopwatch or other accurate tmepiece or time signal.

Hot Air Oven

The oven must maintain a stable sterilization temperature of 170-180°C for af least two hours. Only dry items must be
sterilized and overcrowding aveided. The oven thermometer must be graduated in 10°C incremants or less, with the
bulb placed in sand during use.

The date, contents, sterifization fime and temperature of each cycie, and analyst's initials must be recorded.
Spore strip must be used monthly to confirm steritization. (Avoid spore ampules that might explode or melt.)

Colony Counter

A dark field colony counter must be used to count eclonies for the Helerotrophic Plate Count. Dust or disinfect as
needad,

Conductivity Meter

Meters must be suitable for checking lahoratory reagent-grade water and readable in appropriate units {micromhos or
microsiemens per centimeter). Use an instrument capable of measuring conductivity with an error not exceeding 1%

or 1 micromho per centimeter, whichever is more fenient. If an in-ine unit cannot be calibrated, it must not be used to
check reagent-grade water.

Calibrate the meter at least monthly following the manufacturer's recommendation using a certified and traceatle fow
level standard. If the meter cannot be calibrated with a commercial standard, the cell constant must be determined
monthiy using a method indicated in Section 2510, "Conductivity," in Standard Methods.

Refrigerator

Refrigerator must maintain a temperature of 1-5°C. Thermometer must be graduated in at least 1°C increments, with
the bulb immersed in liquid.

The temperature must be recorded for days in use at least once per day.

12



3.10

3.11

Qc

Qc

3.12

3.13

Qc
Qc

3.14

Qe

ihoculating Equipment

Sterile metal or disposable plastic loops, wood applicator sticks, sterile swabs, or sterile plastic disposable pipet tips
may be used. Wood applicator sticks should be sterilized by dry heat. Metal inoculating loops and/or needles shouid
be made of nickel alloy or platinum. (Do not use nickel alloy loop for oxidase test.)

Membrane Filfration Equipment (if used)

MF units must be stainless steei, glass, or autoclavable plastic, leakproof, not scraiched or corroded. A 10X to 15X
stereo microscope with a fluorescent light source must be used to count colonigs. Membrane filters must be certified
for total coliform water analysis. Manufaciurer approval is based on data from tests for toxicity, recovery, retention,
and absence of growth-promoting substances. Filters must be ceflulese ester, white, gridmarked, 47-mm diameter,
and 0.45 um pore size, or alternate pore sizes if the manufacturer provides performance data eguat fo or better than
the 0.45 pm pore size. Membrane fiiters must be purchased presterilized or auioclaved for 10 minutes at 121°C before
use, Ensure that filiers are not brittle or distorted and manufacturer’s specification or cerlification sheet is available.
Forceps used for picking the membrane should be blunt and smooth-fipped.

If graduated funnels are used fo measure sample volume, accuracy must be checked with a Class B graduated
glassware or better. Tolerance must be <2.5%.

The lot number for membrane filters and the date received must be recorded. Each lot of commercially prepared and
each batch of taboratory prepared membrane filters must be checked for sterilily before use.

Culture Dishes {loose or tight lids)

Presterilized plastic or sterilizable glass culture dishes should be used. Mainfain sterility of reusable culture dishes by
placing in stainless steel or aluminum canisters, or wrap with heavy aluminum foil or char-resistant paper. Loose-fid
peiri dishes should be incubated in a tight-fitting container, e.g., plastic vegetable crisper containing a moistened paper
towel to prevent dehydration of membrane filter and medium. Opened packs of disposable culture dishes should be
resealed between use periods.

Pipettes

To sterilize and maintain sterility of glass pipeties, stainless steel or aluminum canisters should be used, or individual
pipettes wrapped in char-resistant paper or aluminum foil. Pipettes should have legible markings and must not be
chipped or etched. Opened packs of disposable sterife pipeltes should be resealed between uses. Pipette tips for
calibrated micropipetiers should be steriie.

Reusable pipettes delivering volumes of 10 ml or less must be accurate within a 2.5% tolerance.
Micropipetters must be calibrated annually and adjusted or replaced if the accuracy is outside 2.5%.

Glassware and Plasticware

Glassware must be made of borosilicate glass or other corrosion-resistant glass with no chips or cracks. Markings
should be legible. Plastic items must be clear and non-toxic to micreorganisms. Cuiture tubes and confainers should
be of sufficient size to contain medium plus sample without being more than three-quarters full. Tube closures should
be stainiess steel, plastic, aluminum, or screw caps with non-toxic liners, Cotton plugs should not be used.

Graduated cylinders for measuring sample voiume must be accurate to within a 2.5% tolerance. {Use Class A

previously verified graduated cylinder for calibrating or else use clearly marked precalibrated containers, e.g. flasks,
beakers).
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Sample Containers

Sample containers should be wide-mouth plastic or non-corrosive glass bottles with non-leaking ground glass stoppers
or caps with non-toxic liners that must withstand repeated sterilization. Leakproof sterile plastic bags containing
sodium thiosulfate may also be used. The capacity of sampie containers should be at least 120 mL {4 oz.}). Reusable
glass stoppers must be covered with aluminum foil or char-resistant paper for sterilization. Nonsterile containers
should be sterilized in autoclave or in hot air oven {glass containers). Sample containers should be moisiened with
saveral drops of water or adequate amount of sodium thiosulfate {0.1 mi 10% Naz5;C3) solution before autoclaving to
prevent an "air lock” sterilization failure.

Al least one sample container must be selected at random from each batch of laboratory prepared and each lot of
commercially prepared slerile sample bottles for sterility check. (Add approximately 256 mL of a sterile non-selective
broth, e.g.. tryptic soy, irypticase soy, or tryptone broth incubate at 35 % 0.5°C for 24 hours and checked for growth
after 24 and 48 hours.) Re-sterilize the entire bateh if growth is detected.

Ultraviolet famp (254 nm Germicidal unit) {if used)

The 254-nm germicidal unit used for sanitizing MF equipment should be disconnected monthly and the lamps cleaned
by wiping with a soft cloth moistened with ethanol. The 365-366-nm fongwave unit used for flucrometric tests shouid
also be maintained the same way.

The UV lamp {254 nm) used for sanitizing should be tested quarterly with an UV light meter. The lamp should be
replaced if it emits less than 70% of its initiat output.  Using an agar spread plate containing 200 to 250
microorganisms can also test germicidal effectiveness. The cullure is exposed to the UV light for two minutes and
should show a count reduction of 99%. If not, the lamyp shouid be repiaced. Cther methcds may be used if resulls
demonstrate the same effectiveness. Proteciive eyewear shouid be used when checking the 254-nm lamp.

Spectrophotometer or Colorimeter (if used)
Wavelengths should be in the visible range-Spectronic 20 (ThermoSpectronic), or equivalent, with cell holder for %
inch diameter cuvettes (Modsl# 4015) or 13mm x 100mm cuvettes.

A calibration standard and a method-specific blank should be analyzed everyday the instrument is used, prior to
sample analysis. The commercially obtained calibration standard should give a reading in the desired absorbance
range.

MPN (Quanti-Tray) Tray Sealer (if used)
A reguiar cleaning schedule should be maintained by disinfecting the surfaces and other removable parts. The spill
basin should also be emptied periodically.

The sealer should be checked monthly by adding dye to a water sample. if dye is observed outside the welis, perform
maintenance andfor check technigue.

Generaf Laboratory Praciices

Although safety criteria are not covered in the laboralery certification program, laboratory personnel should be aware of
general and customary safely practices for laboratories. Each laboratory is encouraged to have a safety plan available
and follow the personal protective guidelines provided in the material safety data sheets accompanying the receipt of
toxic materials or reagents.

Sterifization Procedures

The required times for autoclaving certain items at 121°C are listed helow. Except for membrane fitters and pads and
carbohydrate-containing media, indicated times are minimum iimes which may necessitate adjustment depending upon
volumes, containers, and loads. Carbohydrate-based media shouid not be over-sterilized.
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Table 4.1 Sterilization Times

Hem Time (min)
Membrane filters & pads 10
Carbohydrate containing media 12-157
Contaminated test materials 30
Membrane filier assemblies 15%
Sample collection hoitles 15
Individual glassware 15
Dilution water blank 15
Rinse water (0.5 1L} 15-30™

* Autoclaved membrane fiters and pads and all media must be removed immediately after completion of the
sterilization cycle

™ Membrane filter equipment must be autoclaved before the beginning of the first filtration series. A filtralion series
ends when 30 minutes or longer elapses after a sample is filtered.

** Time depends upon water volume per container and autoclave load

Ultraviolet light (254 nm) may be used for sanitizing MF equipment to reduce baclerial carry-over between samples
during a fitration series.

Reagent-Grade Water

Only safisfactorily tested reagent water from stills or deionization units may be used to prepare media, reagents, and
dilutionfrinse water for performing bactericlogical analyses.

The suitability test of the reagent water should be done and meet the foliowing criteria;

Table 4.2 Reagent Water Quality Criteria

Parameter Limits Frequency

Conductivity <2 raicromhos/em (microsiemensicm) at 25°C Monthlyd
or >0.5 megohms resistance

Total Chioring Residual’ <0.1 mglL Monthly

Heterotrophic Plate Count? < 500 CFU/mi Monthly

Pb, Cd, Cr, Cu, Ni, Zn Not greater than C.05 mg/L per contaminant. Annually
Collectively, no greater than 0.1 mg/l

Bacteriological Quality Ratio of growth rate 0.8 - 3.0 Annuatly

of Reagent Water?

1 DPD Method should be used. Not required if source waler is not chiorinated.

2 Pour Plate Methed. See Standard Methods 9215B.

3 See Standard Methods, Section 80208, This bacteriological quality test is not needed for Type H water or better or Medium quality
reagent water or better, as defined in Standard Methods, Section 1080C. If these types of water are not available, and a glass still
is used for reagent water, & silicon test that meets the specifications described in SM, Section 1080C should be used.

4 Monthly, if meter is in-ine or has a resistivity indicator light; otherwise, with each new batch of reagent waler

Laboratories that purchase their reagent-grads water shouid fcllow these guidelines for water quality festing
requirements:

Test gach new lot of water for sterility and autoflucrescence (if applicable) and every 8 months if net used entirely,
Keep records on file for each lot.
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QcC Maintain the manufaciurer's certificates of analysis and specifications on file.

4.3 Ditution/Rinse Water
Stock buffer sclution or peptone water should be prepared, as specified in Standard Methods, Section 8050C.  Stock
buffers should be autoclaved or filter-sterilized, the containers labeled and dated. It should be refrigerated and not
furbid.

Qc Fach batch (or lot if commercialty prepared) of dilutionrinse water should be checked for sterility by adding 50 mi of
water to 50 ml of a double sirength non-selective broth (e.q., tryptic soy, trypticase soy or tryptose broth). Incubate at
35 £ 0.5°C and check for growth after 24 and 48 hours. Discard if growth is detected.

4.4 Glassware Washing
£ aboratory gtassware must be washed with a detergeni designed for laboratory use. Distilled or deionized water shoutd
be used for final rinse.

Qc A glassware inhibitory residue test {Standard Methods, Secticn 9020B) must be performed before the initial use of a
washing compound and whenever a different formulation of washing compound, or washing procedure, is used.
Qe Batches of dry glassware must be spof-checked for pH reaction, especially if glassware is soaked in alkali or acid

(Standard Methods, Section 90208). Use 0.04% bromthymaot blue {or equivalent pH indicator) and observe color
reaction {blue-green for btb). These fests will ensure that glassware is at a neutral pH and is free of toxic residue.

5. Analytical Methodology

e Laboratories must use only the analytical methodology specified in the Total Coliform Ruie (40 CFR 141.21(f))
and the Surface Water Treatment Rule (40 CFR 141.7 {a)) and the Groundwater Rule. See Appendix D. A
laboratory must be certified for all analytical methods {see Appendix B} that it uses for compliance purposes. Ala
minimurm, the laboratory must be certified for one total coliform method and one fecal coliform or E. coli method.
Aaboratory should also be certified for a second total coliform method if one method cannot be used for certain
drinking waters (e.g., where the water usually produces confluent growth on a plate). Laborafories that enumerate
heterotrophic bacteria (HPC) for compliance with SWTR must be certified either for the Pour Plate Method or the
Simptate method.

o  Before analysis, water samples must be shaken vigorously (about 25 fimes). The required votume for the analysis
of Total coliforms in drinking water must be 100 + 2.5 mi,

o  Use of dehydrated or commercially prepares media is recommended. Dehydrated media must be stored in a
cool, dry location. Media should be discarded if it becomes discolored or caked, and definitely by the
manufacturer's expiration date. Ampouled media discarded by manufaciurer's expirafion date.

e Prepared plates may be refrigerated in sealed plastic bags or containers. Each bag or container should inciude
the date of preparation and the date of expiration. Refrigerated media should be brought to room temperature
before use. Media with growth or bubbles should be discarded. Liquid media should be discarded if greater than
10% of the volume has evaporated. The following 1able shows the storage criteria for laboratory prepared media:

Table 5:1 Laboratory Prepared Media Storage Criteria

laberatory prepared media Storage temp, Max. storage time
Poured agar plates 1-5°C 2 weeks
Broth in tubes, bolties or flasks with
loose fitling closures 1-30°C 2 weeks
Broth in tightly closed scraw-cap
lubes, bottles or flasks 1-30 °C 3 months
Qc If media is stored at <25°C a daily temperature reading must be taken in the area of media storage. Media must be
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colonies or 20 ~ 66 fecal coliform colonies.

«  Funnels should be rinsed 2-3 times after each sample filiration with 20-30 mi pertions of sterite rinse water and
again, 2-3 times after the filters are removed. Instead of the rinses, the funnel can be sanitized by exposing itto 2
254-nm UV light for 2 minutes to prevent carry-over between samples, especially for surface water samples.

e Absorbent pads must be saturated with the broth medium (at least 2 mi) with the excess decanted.

At least one MF and filtration unit sterffity check should be conducted at the beginning and the end of each filtration
series by filtering 20-30 mi of dilution water. If the control indicates contamination, all data from affected samples must
be rejected and an immadiate resampling should be requested. A filtration series ends when 30 minutes or more
elapse between sampie filtration.

Media

Prepared medium should be refrigerated. Bring to room temperature before use. Plates with broth medium must be
discarded after two weeks. Commercially prepared media ampules should be discarded according to the
manufacturer's expiration date. Broth, plates or ampoules should he discarded earlier if contamination is chserved,
See 5.1 for items to be included in the media preparation records.

5111  M-Endo Medium broth or agar (also kncwn as M-Endo broth MF and M-Coliform Broth) or LES Endo agar
(atso known as M-Endo Agar LES) for detecting Total coliforms in drinking water or enumerating Total coliforms in
source water: Medium must be used in the single step or enrichment fechniques. Ensure that ethanol used in the
rehydration procedure is not denatured. Prepare medium in a sterile flask in a boiling water bath or on a hot plate with
a stir bar to bring the medium just to the boiting peint. The medium must not be bolled. Final sHmustbe and 7.2 +
0.1 for M-Endo medium and 7.2 + 0.2 for LES Endc agar. [MF broth must be refrigerated no longer thar: 98 hours,
poured MF agar plates no longer than two weeks, and ampoules of M-Endo broth in accordance with the
manufacturer's expiration date.] Media must be discarded earlier if contamination is observed )

51.1.2 m-ColiBlue24 medium for detecting Total coliforms and E. coli in drinking water: Mix broth by inverting
ampoues 2-3 times before breaking. Contents should be poured evenly over absorbent pad. Refrigerate uncpened
ampoules until the expiration date. Discard if growth is detected. The final pH mustbe 7.0 £ 0.2,

51.1.3 Ml Medium {with or without agar) for detecting Total coliforms and E. cofi in drinking water or enumerating
Totai coliforms in source water: The commercially prepared, presteriiized medium contains the antibiofic, cefsulodin
and should not be autoclaved or cverheated. Melt bottied agar in a boiling water bath (cr per manufacturer's
recommendation). As soon as agar melts compietely, cool slightly and pour immediately into sterile plates. Excessive
heat will destroy the effectiveness of the antibiotic. Dehydrated medium should be prepared and autoclaved according
to the manufacturer's instructions. Cool the agar, add freshly prepared, filter-sterilized cefsulodin and pour immediately
into sterile plates. The final pH of Ml agar must be 6,95 % 0.20 and the broth, 7.05 + 0.20.

54.1.4 Chromocult® Coliform Agar for detecting Total coliforms and E. coliin drinking water: Do rot autoclave or
overheat. The final pH must be 6.8 + 0.2 If a heavy background of heterotrophic bacieria is expected, especially
Pseudomonas and Aeromonas spp., add cefsulodin solution %o the cooled medium. Dissolve 10 mg cefsulodinin 2 mi
deionized or distilled water, then add this solution to 1 fiter of medium.®

5.1.1.5 Coliscan® for detecting Total coliforms and E. colt in drinking water or enumerating Total coliforms in source
waier: Cofiscan is available in dry powder agar or already pre-sterilized bottied agar. For reconstitution and antibiotic
addition, follow the manufacturar's protocot (Micrology Laboratories, LLC). The final pH must be 7.00 + 0.20.

51.1.6 m-FC Broth {with or without agar) for enumerating fecal coliforms in source water: Do not autoclave. Bring
medium just to the boiling point. The final pH musibe 7.4 £ 0.2,

“ EMD Chemicals, inc., www.emdchemicals.com, (800) 222-0342

18




Qc

QC

Qc

Qc

5.1

protecied against light exposure and extreme temperatures,

Records for laboratory prepared media shotld include the date of preparation, media manufaciurer, type of medium, lof
number, ime-in, fime at sterilization temperature, time-out, total tme autoclaved or hoiled, temperature attained,
positive and negative growth control resulis, sterility check results, final pH, date of expiration, and the technician's
inifials. The rack/basket/bag for each baich of laboratory prepared media is labeled with media type, date of
preparation, and date of expiration.

Records for commercially prepared liquid media should include the media manufacturer, lot number, type of media,
date received, final pH verification, positive and negative growth control results, sterility check, date of expiration, and
recording technicians initials, Medium must be discarded by manufacturer's expiration date. Containers/boxestbags of
commercially prepared media must be identified with the media type, lot number, date of receipt, date opened, and
date of expirafion.

Each new iot of dehydrated or prepared commercial medium and each batch of faboratory prepared medium shouid be
checked before use for sterility and with positive and negative culture controls, Control organisms can be stock
cultures, periodically checked for purity, or commercially available disks impregnated with the organism. Those
laboratories using commersially prepared media with manufacturer shelf lives of greater than 90 days should run
positive and negative controls each quarter in addition o the above. Frequent positive and negative control checks are
recommended.

Table 5: 2 Recommended quality control crganisms:

Analytes Positive Control Negative Control
Escherichia coli Staphylococcus aureus
Total coliforms Enterobacter aerogenes Proteus vulgaris
Pseudomonas aeruginosa
Escherichia coli Enterobacter agrogenes
Fecal coliforms Klebsiella pneumoniae (thermolclerant)
Enterobacter aerogenes
£scherichia coli Escherichia coli IMUG-posilive strain) Klebsiella pneumoniae {thermotolerant,
MUG-negative)
Enterococcus faecalis S. atireus
Enterococsi Enterococcus faecium E. coli

Serratia marcesens (MUG-negative)

Laborafories should perform paraliel testing between a newly approved test and ancther EPA-approved procedure for
enumerating total coliforms for at least several months andfor over several seasons to assess the effectivenass of the
new test for the wide variety of water types submitied for analysis. During this testing, spiking the samples
occasionally with sewage or a pure culture may be necessary to ensure that some of the tests are positive.

See Appendix C for a list of approved analytical methods, applicable regulations and cited SM methods.

To do the comparison study, perform at least 50 paralle! tests using the old and the new method, using a variety of
samples with varying dilutiens or concentrations. 30-50% musi be in the positive range. Samples maybe spiked fo
obtain positive resulls. After the study, submit the following documents to the Cerlification Cffice to be reviewed:

& Summary of the parallei study showing il the resuits oblained

« S0P for the new method

= Allrelated QC records

« A satisfactory proficiency test {Performance Evaluation) resutt
Once all requirements are met, an interim certification {if onsite audit is not yet due) will be issued.

Membrane Filter (MF) Methods
{for detecting Total coliforms and E. coli in drinking water, enumerating Tolal coliforms or Fecal coliforms in source
water, and detecting E. coli in ground water)

e  For source water samples under the SWTR, appropriate dilutions must be used fc yield 20 - 80 Total coliform
17
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The following table shows the incubation period and colony appearance for each of the media described above:

Table 5:3 Membrane Filtration Media incubalion and Colony Appearance

Medium Sample™ Incubation Total coliform coleny E. coli cotony

M-Endo DW/SW 35+£05 °C for22-24 hours | Metallic (goiden) sheen - N/A
presumptive

m-CoiiBlue24 | DW 35+ 0.5 °C  for 24 hours Red Blue to purple
M DW/SW 3505 °C for22-26 hours | Fluorescent under UV light | Blue under normal light
Chromogult Dw 36 £1 °C  for 23-25 hour Salmon to red Dark-blue to violet™
m-FC SW 445+ 0.2 °C for 22-26 hours | N/A Biue (Fecal coliforms)
Coliscan DW/SW 32-37°C  for 24-28 hours | Pink-magenta Burple-blue

* DW (Drinking Water) / SW {Source Water)
*Add one drop of Kovac's reagent to each dark-blue fo violet colony. The formation of a cherry-red color within
saconds confirms the presence of £ coll.

Invalidation of Total coliform-negative drinking water sample: Samples resulting in cenfluent or TNTC {too
numerous count) growth must be invalidated unless at least one cofiform-type colony is detected. (See Tabie 5.2.3

for colony appearance of Total coliform or £. colf on various media). If no total cofiforms are detected, record the result
as "confluent growth" or "TNTC" and request an additional sample from the same sampling site. Confiuent growth is
defined as a continuous bacterial growth covering the entire memérane filter and TNTC is defined as greater than 200
colonies on the membrane filter in the absence of detectable coliforms. However, before invalidation, the laboratory
may petform a verification test for Total coliform and fecal coliform/E. coli on the confluent or TNTC growth. i the
verification test is Total coliform-positive, the sample must be reported as such. if the test is Tolal coliform-negaive,
the sample must be invalidated. (A fecal coliformiE. coli-positive result is considerad a total coliform-positive, fecal
coliform/E. coli-positive sample, even if the initial and/or verification total coliform test is negative )

Invalidation of source water samples (SWTR): Any samples which results in confluent growth or TNTC must be
invalidated even when Total coliform or Fecal coliform colonies are present because coliform density must be
determined.

For drinking water samples: Total coiiform-positive colonies must be tesied for fecal coliforms or £, coli, When £C
Medium or EC + MUG medium is used, the colonies must be ransferred using an approved method. If a single swab
is used to wipe the entire surface of the presumptive Tofal coliform-positive MF culture fo inoculate three different
media, then inoculate the media according to the following order: 1t £C or EC + MUG medium, 2nd lauryl tryptose
broth (LTB}, 34 2% brifliant green lactose bile broth (BGLBB). To verify colonies on M-Endo medium, all sheen
colonies {pick ail sheen colonies up to a maximum of five) must be verified using either single strength lactose broth
(LB) or LTB and then single sirength 2% BGLBB. The EPA-approved cytochrome oxidase and B-galactosidase rapid
test procedure may also be used for verification. Individual colonies can be transferred with a sterile needle, loop, or
applicator stick. If no sheen cofonies are observed, verify up fo five red questionabls colonies. When using single
inoculum for different verification media, always incculate BGLBB last. For Nutrient Agar + MUG Tast, refer to
Section 5.8,

For source water samples (SWTR): Initial Total cofiform counts must be adjusted based upon verified data.

Amonthly accuracy check must be performed by having 2 or more analyst count fotal or fecal coliform colonies from
the same membrane. The counts must agree within 10%.of each other. (for source water samples)

Muitiple Tube Fermentation Technique (MTF) or Most Probable Number (MPN)
(for defecting Total coliforms in drinking water and enumerating Total coliforms in source water)

For drinking water samples, various testing configurations can be used (CFR141.21 (f)(3), as long as a total sample
velume of 100 mL is examined for each test. For source water samples, at least 3 series of 5 tubes each with
apprepriate sample difutions must be used {e.g., 0.1 ml, 0.01 ml, and 0.001 mi).
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Media

Lauryt tryptose broth (LTB), also known as lauryl suifate broth (LST) must be used in the presumptive test and 2%
BGLBB in the confirmed test. If lactose broth {LB) is used, a parallel study of at least 25 samples must be conducted
with LTB. The comparison must show less than 10% false-positives and false-negatives. The study should be
documenied and records refained.

The test medium concentration must be adjusted so that even with the addition of the sample, the media concentration
remains single strength. Refer to SM 82218 Table $221:1 for LTB media adjusted preparation. If the inverted vial is
omitted and a single 100-mt sample volume is used, an acid indicator (0.01 /L bromeresol purpie) can be added to
the medium fo determine acid production and prevent problems associated with gas bubbles in large inverted tubes.
The media must be autoclaved at 121°C for 12-15 minutes. The finat pH must be 6.8 £ 0.2 for LTB and 7.2 £ 0.2 for
BGLBB.

Sterile medium in tubes must be examined to ensure that the inverted vials, if used, are free of air bubbles and are at
ieast one-half to two-thirds covered after the water sample is added.

If MTF media are refrigerated after sterilization, they must be incubated overnight at room temperature before use.
Tubes/bettles showing growth andfor bubbles must be discarded. 1 prepared broth media are stored, they must be
maintained in the dark at <25°C no longer than three months for screw-cap tubes/tottles and two weeks for
tubes/botiles with loose-fitting closures. Media must be discarded if evaporation exceeds 10% of the original volume.

incubation
After the medium is inoculated, it must be incubated at 35 % 0.5°C for 24 + 2 hours. If no gas or acid is detected, it
must be incubated for ancther 24 hours (total incubation time 48+ 3 hours).

Results

All samples that produce a turbid culture (i.e., heavy growth, and opaque) in the absence of gasfacid production, in
LTB, must be invalidated. (See 5.3.5 below) Each 24- and 48-hour gas-positive or acid-positive tube must be
confirmed with 2% BGLEB. A completed fest is not requireg. For drinking water samples, Total coliform-pesitive
samples must be tested for the presence of fecal colfiforms or E. ¢oli.

Invalidation of Total coliform-negative samples {drinking water samples)

Alf samples that produce a turbid culture {i.e. heavy growth) in the absence of gas/acid production, in LTB or LB, must
be invalidated. The Total Celiform Rule requires that taboratories invalidate presumgtive tubes with heavy growth
without gas production and reguest that the syslem provide another water sample from the same site within 24 hours,
Before invalidation, the laboratory may perform a confirmed test {and/or a fecal coliform/ £. coii test) an the total
coliform-negative culfure to check for celiform suppression. If the confirmed test is Total coliform-positive ({or Fecal
coliform/E. colf positive), the laboratory may consider the first sample as Total coliform-positive™ and the sample
reported as such. If the confirmation test is total coliform-negafive, the sample must be invalidated because high
levels of non-coliform bacteria in the presumptive tubes may have killad or suppressed the growth of the coliforms.

invalidation of Total coliform-negative samples (source water samples)

All samples that produce a tushid culture (i.e. heavy growth) in the absence of gas/acid production, in LB or LB, must

be invaiidated. The iaboratory must collect, or request that the system collect another sample within 24 hours from the

same site. Before invalidation, the laboratory may perform a confirmed test on the total coliform-negative culture. Hithe
confirmed test is Total coliform-positive, the MPN should be reported. If the test is Total coliform-negative, the sample

should be invalidated.
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Presence-Absence (P-A) Coliform Test  (for defecting Total coliforms in drinking water)

Medium

The medium must be autoclaved for 12 minutes at 121°C. Total time in the autoclave must be less than 30 minutes.
Space should be allowed between bottles. The final pH must be 6.8 + 0.2, Six-time formulation strength may be used
and if used, the medium must be filter-sterilized rather than autoclaved. if prepared medium is stored, it must be
maintained in a culture bottle at <30°C in the dark for ne lenger than three months. If evaporation exceeds 10% of
original volume, the medium must be discarded.

Procedure
A 100-mL sample must be inoculated into a P-A culture bottle, incubated at 35 £ 0.5°C and observed for a yellow color
{acid) after 24 and 48 hours. Yellow cultures must be confirmed in BGLBBE and a fecal coliform/E.coli test conducied.

fnvalidation

All samples that produce a non-yellow turbid culture must be invalidated. The laboratory must collect, or request that
the system collect, another sample from the same site. Before invalidation, the iaboratory may perform a confirmed
test {and/or a Fecal coliform / £ coli test) on the presumptive Total coliform-negative culture. If the confirmed test is
total coliform-positive, the sample must be reported as such. If the confirmed test is negative, the sample must be
invalidated. A fecat coliform/E. coli posilive result is considered a total coliform-positive, fecal coliform/E. coli positive
sample, even if the presumptive andfor confirmed total coliform test is negative.

Fecal Coliform Test (using EC Medium for Fecal coliforms in drinking water or source water),
(using A-1 Medium for Fecal coliforms in source waler only)

EC Medium

This meditm is used to determine whether a total coliform-positive culture taken from the distribution system contains
fecal coliforms, in accordance with the Total Coliform Rule. The laboratory must fransfer each total coliform-positive
culture from a presumptive tube/bottle, or each presumptive total coliform-positive colony (minimum of five colonies), to
at least one tube containing EC medium with an inverted vial.

EC Medium may also be used to enumerate fecal coliforms in source water in accordance with the Surface Water
Treatment Rule. Perform the presumptive phase of the MTF test first. Three sample volumes of the source water (e.g.
10, 1 and 0.1 ml} 5 or 10 fubes/sampie volume should be used. Each positive presumptive culture must be transferred
{0 a tube containing EC medium.

£C Medium must be autoclaved for 12-15 minutes at 121°C. The final pHmust be 6.9 + 0.2 inverted vials must be
examined {0 ensure that they are free of air bubbles. The inverted vial must be at least one-half to two-thirds covered.
If prepared medium is stored, it must be maintained in the dark at <30°C. Prepared medium stored in tubes with
loose-fitling closures must be used within two weeks. Prepared medium stored in tightly closed screw type tubes may
be kept up to three months. (See Table 5.1} If the medium is stored in a refrigerator, it must be incubated cvernight at
room femperature hefore use; tubes that show growth andior bubbles must be discarded. After inoculation, EC medium
must be incubated at 44.5 = 0.2°C for 24 % 2 hours making sure that the water level of the water bath adequately
immerses the culture tubes. Any amount of gas detected in the inverted vial of a tube that has turbid growth is
considered a fecat coliform-positive test.

A-1 Medium

A-1 Medium may be used as an alternative to EC Medium to enumerate fecal coliforms in source water, in accordance
with the Surface Water Treatment Rute. A-1 Medium must not be used for drinking water samples. Three volumes of
source water (e.g., 10, Tand 0.1 ml) 5 or 10-tubes/sample volume should be used. Unlike EC medium, AQ1 Medium
may be used for direct isolation of fecal coliforms from water.

A1 Medium must be sterilized by autoclave at 121°C for 10 minutes. The final pH must be 6.9 £ 0.1, Inverted vials
should be free of air bubbles. {See Tabie 5.1 for storage criteria).  Inoculated medium is incubated at 35 £ 0.5°C for
three hours then at 44.5 £ 0.2°C for 19-23 hours. Any amount of gas detected in the inverted vial of a tube that has
turbid growth is considered a fecal coliform-positive test regardless of the results of any subsequent test on the
presumptive culture.
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Azide Dextrose Medium Test (for detecting fecal streptococci in ground water)

For testing 100-mi samples, prepare triple strength (3X) formulation in a cuiture botie and auteclave at 121°C for 15
minutes. Final pHmustbe 7.2 4 0.2, Adg 100-ml sample to the medium and incubate at 35 & 0.5°C. Check for
turbidity after 24 & 2 hours, |f there is no turbidity, re-incubate and check again after a total incubation period of 48 +
3 hours. A turbid culture may be confirmed as fecal streptococci by streaking a portion of the broth onto bile esculin
agar {BEA) or bile esculin azide agar (BEAA). Before streaking, BEA and BEAA must be sterilized by autoclaving at
121 ¢ C for 15 minutes. Final pH must be 6.6 % 0.2 for BEA and 7.1 £ .2 for BEAA. Inccuiated piates are incubated
at 36+ 0.5 °C for 24 + 2 hours. Brownish-black colonies on BEA or BEAA with brown halos confirm the presence of
fecal streptococsi. If required, enterococd test can be performed on one or more fecal streptococci colonies by
transferring them {o brain heart infusion broth (BH!) supplemented with 6.5% NaCl incuhated at 35 £ 0.5 °C for 48
hours. Growth indicates the presence of streptococci.

Enzyme (Chromogenic/fluorogenic) substrate tests (for Tofal coliforms and Escherichia coli in drinking water)

Media and supplies

The media should not be prepared from basic ingredients. Only commercially available media should be used because
of guality assurance and uniformity requirements. Prolonged exposure of these media to light should be avoided.
Refrigerated media should be brought to room temperature before adding to the sample.

An ultraviolet lamp (365-366 nm, & watt) is used for detecting fluorescence produced by E. coli in the sample.

Any sample thal produces an atypical color change (e.g., black or greenish-black indicating high centent of iron or
Manganese and hydrogen suifide; blue fash indicating high levet chloring, etc.) shouid be invalidated. A re-sample
from the same site should be requested. Reference comparators thaf come with some fest media should be discarded
by manufacturer's expiration date.

Some lots of fluorogenic media have been known o autofluoresce. Thersfore, each lot of medium must be checked
before use with a 366-nm ultraviolet light with a 6-watt bulb. 1If the media (plus sterile water sample) exhibit even a faint
flucrescence, arother lot must be used. If the medium (plus sterile water sample} exhibit a color change even before
incubation, ancther ol of medium must be used. The manufacturer should be notified concerning these problems

Performance check for each new lot of medium must be done by inoculating sterile water with known cultures of MUG-
positive E. coli strain, MUG-negative coliform, and non-coliform contrels. See Table 5.2 for suggested control
arganisms.

Sample containers should be checked for fiuorescence before use with a 366-nm uitraviolet light scurce with a 6-watt
buth. If fluorescence is observed before incubation, do not use.

incubators, especially small air-types, may not bring a cold 100-m{ sample to the specified tlemperature for several
hours. This may cause a false-negative result because of possibly shoriened incubation perfod. The following table
provides instructions for certain media incubated in air-type incubators:

Table 6.6:1 Pre-incubaticn instructions for some chramogenic/fiuorogenic substrate tests

Test Sample Pre-incubation instructions

Colileri (Presence/Absence) Specified 24-hour incubation ime includes fime it takes to bring sample
temperature to 35 °C

Colilert Quanti-Tray Specified 24-hour incubation fime includes time it takes to bring sample
temperature to 36 °C

Colilert-18 (Presence/Absence) Pre-warm sample in 35 °C water bathe for 20 minutes or
44.5 °C for 7-10 minutes

Colilert-18 Quanti-Tray Allow sample o equilibrate to rm temp (20-30 °C) before the 18-hr
incubation time

Colisure Allow sample to equilibrate to room temperature {20-30 °C) beforz the
24-hour incubation fime
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Readycult {Presence/Absence) and | Specified 24-hour incubation time includes time it takes 1o bring sample
Fluorocult LMX Broth femperature to 36 + 4 °C

Colitag Specified 24-hr incubation time includes the time it takes to bring sample
temperaiure up to 35 £ 0.5 °C

Criteria for specific media

5521 Colilert/Colilert-18

e Samples must be incubated al 35 + 0.5°C for 24 hours. A coler change to yellow equal to or greater than the
reference comparator indicates the presence of total coliforms and must be reported as a total coliform positive. If
the sample is yellow, but ighter than the comparator, it must be incubated for ancther 4 hours (do net incubate
more than 28 hours fotal). If coloris stifl fighter than the comparator at 28 hours, the sample should be reported
as negative, A coliform-positive sample that flucresces under the UV light indicates the presence of E. cof,

= Laboratories that use the Colilert-18 test must incubate for 18 hours (up to 22 hours if sample after 18 hours is
lighter than the comparator) with at least the first 20 minutes in a 35 = 0.5°C water bath,

s De notincubale the Colilert test in a Whirl-Pak bag.
For enumerating total coliforms in source water using a 5 or 10-tube configuration, Quanti-Tray or Quanti-Tray
2000, the dilution water should be sterile deionized or distilled water, not buifered water.

The Quanti-Tray sealer shouid be checked monthiy by adding a dye to a water sample. Leakage outside the wells
sheuld prompt maintenance or use of another sealer. Technique should also be observed.

5.52.2 Colisure

s Samples must be incubated al 35 + 0.5°C for 24 or up to 48 hours. If the sample changes from a yellow ic a
magenta color, the sample is fotal colform positive. A celiforms-positive sample that fluoresces under the UV light
is positive for £. coli,

e This media may also be used for the Quanti-Tray.

5523 E*Colite

o Samples must be incubated at 35 + 0.5°C for 28 hours. Positive Total coliform result is indicated by a color
change from yeilow {o a blue or blue-green or a blue color in the corners of the bag. if £. coliis present,
fluorescence is exhibited under a UV light. If no fluorescence is observed, re-incubale for an additional 20 hours
{up o 48 hours total incubation) then check for flucrescence. I sample furns red, a faulty seal has allowed the
hactericide in the 3+ compartment to leak into the media compartment. In this case, discard the sample and
request another sample.

5524 Readycult Coliforms 100 Presence-Absence

e  Sampies must be incubated at 36  1°C for 24+1 hours. Positive total coliform resuit is indicated by a color
change from slight yeliow to blue-green. The presence of £. coliis indicated by a bright fight-blue fluorescence
under the UV light. Further confirmation of £ cefi is done by adding Kovac's indole reagent to the positive
sample, which shows the immediate {20 seconds) formaticn of a red ring on the surface of the sample.

5523 Flucrocult LMX Broth

s This media is identical to Readycult, 2xcept that it is a dehydrated culture medium in granutated form packed
primarity in a 500 g plastic bottie. For testing a 100-ml water sample, suspend 34 g of the media in 1L purified
water and boil to dissolve completely. Transfer 160-mi aliquots to 260-mi botiles and autociave for 15 min at 121
°C. Cool to room temperature, add 100-ml water sample and incubate. Do not add any supplement to the
medium.

5.52.8 Colitag

e Samples are incubated at 35+ 0.5°C for 2422 hours. The presence of coliform is indicated by color change from
near coloriess to a vibrant yellow. The presence of E. coliis indicated by a bright blue fluorescence under a UV
{366 nm, 6 watt} light. Ne ofher confirmation is necessary.
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Other considerations

The enzyme substrate tests must not be used to confirm & presumptive iotal coliform-positive culture in fermentaticn

broth {LTB, LB, P-A Caliform tests) or membrane filtration methods. The turbidity or high density of non-coliforms in

the inoculum may either suppress the coliforms or overload the suppressant reagent system and cause faise positive
results. Laboratories may use the EC+MUG Test to detect E. coli in presumptive MTF, P/A or MF cultures.

EC+ MUG Test {for E. coli}

To confirm the presence of £, cofi, transfer a presumplive total coliform-pesitive cuiture {from MTF or MF cultures) to
EC + MUG medium using an approved method,

EC + MUG medium is available commercially, For laboralory prepared media, the MUG may be added to EC medium
hefore autoclaving. The final MUG concentration must be 50 pg/ml and the final pH must be 6.9 + 0.2, The invested
vial may be omitted because gas production is not relevant to the fest and may cause confusion on result
inferpretation. See Table 5.1 for storage of prepared media. The test medium must be properly immersed in the water
bath and incubated at 44.5 £ 0.2°C for 2442 hours and then checked for fluorescence using an uttraviolet tamp (366
nm} with a &-watt bulb in a darkened room.

Run positive and negative controls for each new lot or batch of media.

Tubes and autoclaved medium must be checked for fiorescence before use. Use only non-flucrescing equipment or
media, otherwise, use contrels (MUG-positive E. coli and MUG-negative or plain medium) for each batch of analysis,

[Proposed] Enterolert Test {for Enterococei in greund water)

Medium must be stored in the dark at 4-30 °C unti use.
Add Enterolert reagent to 100-ml water sample and incubate at 41 + 0.5°C for 2642 hours. Fluorescence under a Uv
iamp indicates the presence of enterococci. The development of flucrescence after 28 hours should be disregarded.

Nutrient Agar + MUG Test (for E. coli ir drinking or ground water)

To confirm the presence of £. coli, transfer the filter containing the coliform colony/colonies o the NA+MUG mediunm,
See nole below.

Nutrient Agar + MUG medium is available commercially. Prepared meditm must be autoclaved in 100-mL volumes at
121°C for 15 minutes. MUG may be added to medium before autoclaving. The finat MUG concentration must be 100
sigiml and the final pH must be 6.6 + 0.2,

If sterile medium is storad, the medium must be refrigerated in petri dishes, in a plastic bag cor tightly closed container,
and used within two weeks. Before use, refrigerated sterilized medium must be incubated overnight at room
temperature: plates with growth must be discarded.

Run pesitive and negative condrols for each new lot or batch of media. Fitter or spot-inoculate controls onle a
membrane filter on M-Ende LES agar or M-Endo broth or agar and incubate at 35°C for 24 hours. Then transfer the
filter to Nutrient Agar + MUG and incubate at 35°C for another four hours. The results must be read and recorded.

Noie: The membrane filter containing coliform colony/cclonies must be transferred from the iotal coliform medium (m-
Endo or LES Endo) to the surface of Nutrient Agar + MUG medium. Each sheen colony location shouid be properly
marked on the lid {mark the lid and the base with a realignment line to pinpoint the location} so that the same colony or
colonies can be verified for Totat coliforms. A portion of the colony may be transferred with a needle to the total
coliform verification lest before transfer to Nutrient Agar + MUG or after the four-hour incubation time. Another way is
io swab the enfire membraneg filter surface with a sterile swab after the 4-hour incubation on the NA+MUG medium
{check for flucrescence first) and transfer lo a total coliform verification test.
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The Inoculated medium must be incubated at 35 + 0.5°C for four hours and fluorescence is checked using an

ultraviolet famp (366 nm) with a 6-watt bulb in a darkened room. Any amount of flucrescence in a halo around a sheen
coiony must be considered positive for E. coll.

5.9 Heterotrophic Plate Count (for enumerating heferotrophs in drinking and reagent-grade water)

The Pour Plate Method (SM 9215B) or the SimPlate Method is approved for determining compliance with 40 CFR
141.74{a)(1). See also Appendix C. This method should aiso be used for testing reagent grade water.

The following table lisis the different media for each HPC technique inciuding the required final pH.
Table 5.8.1: HPC Media and final pH

Method Medium Final pH

Pour Plate Plate court agar (aka Tryplone glucose yeast agar) 70402
R2A agar 72+02

Spread Plate PCA 70x0.2
R2A agar 7.2+02

Membrane Filter | R2A agar 72102
SimPlate Multiple Enzyme Substrate 70+£03

Refrigerated medium may be stored in screw-capped botiles or screw-capped tubes for up to & months or in petri
dishes for up to 2 weeks. Prepared R2A plates may be stored for up to one week

For most potable water samples, countable plates can be obtained by plating 1.0 ml and/or 0.1 ml of the undiluted

sampie. Dilutions may not be necessary for SimPlate, which has a counting range up to 738/mi. At least duplicate
plates per ditution should be used.

Qc Each batch or flask of agar must be checked for steriiity by pouring & final control plate. Data must be rejected if
control is contaminated.

QcC In the case of laboratories having more than one analyst, each analyst must count the total colonies on a plate from a
positive water sample at least once per month. The analysis' colony counts must agree within 10%.

5941 Pour Plate Method

The melted agar must be tempered at 44-46°C in waterbath before pouring. Melted agar must be held no longer than
three hours. Sterile agar medium must not be melted more than once. The sample must be aseptically pipetted onto
the bottom of @ 100 mm x 15 mm petri dish (100 x 15 mm or 90 x 15 mm}, then 12-15 mi of the fempered melted (44-
46°C) agar is poured into each petri dish. The sample and melted agar must be mixed carefuly to avoid spiflage.
After agar plates have solidified on & level surface, the plates must be inverted and incubated at 35 + 0.5°C for 48 4
3hours. Piates should be stacked o more than four high and arranged in the incubator to allow proper air circulation
and to maintain uniform incubation temperature. Proper humidity should also be maintained to prevent spreader

growth (for excessive humidity) and to avoid excessive drying (more than 15% by weight) during 48 howrs of
incubation. See nete below for counting procedure.

59.2 Spread Plate Method

16 ml of agar medium must be poured into a petri dish (100x16 mm or 90x15 mm) and aliowed to solidify.
0.1 or 0.5 ml of the sample or dilution must be pipetted onio the surface of the sofidified agar then spread over the

entire surface using a sterile bent glass rod. The inoculum must be absorbed completely by the agar before the plate
is inverted and incubated at 20-28 °C (room femperature) for 5-7 days.

Note:  For both Pour Plate and Spread Plate Technigues, colonies must be counted manually using a dark field colony
counter. in determining sample count, laboratories must only count piates having 30 fo 300 colonies, except for plates
inoculated with 1.0 mi of undiluted samples, in which case, counts fess than 30 CFUs are acceptable. (Fully automatic
colony counters are not suitable for counting because the small size and number of colonias observed in polable water
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samples maybe missed).
Membrane Filter Technigue

The volume o be filtered must yield between 20-200 colonies. The filter is transferred o a petri dish containing & ml of
sofidified R2A medium and incubated at 20-28 °C {room temp) for 5-7 days. If plates with loose filting lids are used,
plates must be placed in a humidified container to prevent drying cut. Colonies must be counted using a stereoscopic
microscope at 10-15X,

SimPlate Method (IDEXX Laboratories, Inc.).

Unit Bose {for a single sample): 10-ml of test sample is added fo a test iube containing dehydrated SimPlate medium.
The disselved medium should be poured evenly onto a plate containing 84 small wells (provided by the manufaciurer).
Excess fluid is absorbed by a pad in the plate. A dilution can alsc be made by using 9 mi sterile diluent {Df water,
distilied or buffered water) and 1 mi of test sample. The plate should be inverted and incubated at 35 + 0.5 °C for 45-
72 hours. Bacterial density is determined by counting the number of wells that fluoresce under a 365 nm UV tamp and
converting the obtained value to a Most Probable Number using the Unit Dose MPN Table. If 10 ml undituled sample
is used, the MPN is read off the charl. If 1-mi sample is used, muitiply the MPN/m value by the dilution factor of 10.
Multiple Dose (for 10 samples of 1 mi each): Reconstitute the SimPlate medium by adding 100-ml sterile diluent,
Shake o dissolve. 1 ml test sample is pipetted onto the center of the plate containing 84 wells, followed by 8 ml of the
reconsiituted medium. Gently swirl the plate fo mix and evenly distribute the mixiure into the 84 wells. Invert and
incubate as above and count using the Multi-Dose MPN Table supplied by the manufacturer. if the dilution of the
sample is made, mulliply the MPN/mi vaiue from the chart by the dilution facior.

Re-verify pH for each new lot of SimPlate media: 7.0+ 0.3
Perform sterility check for each new lot of media or diluent
Perform autofluorescence check for each new lot of media and SimPlate tray

Run positive and negative {media only) controls for each batch of samples and for each new iof of media

Coliphage [under proposal]
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Sample Collection, Handling, and Preservation

Paragraphs 6.1 - 6.5 apply to laboratories that collect samples. However, laboratories should ensure that all
samples are properly collected.

Sample Collector
The sample collector must be trained in aseplic sampling procedures and, if required, approved by the appropriate
regulatory authority or its designaled representative.

Sampling

Drinking water: Samples must be representative of the water distribution system. Water taps used for sampling
should be free of aerators, strainers, hose atfachments, mixing type faucets, and purification devices. Cold water faps
should be used. The service line must be cleared before sampling by maintaining a steady water flow for at least two
minutes (until the water attains steady temperature). At least 100 mi of sample must be coflected, allowing at least a
1-inch air space to allew proper mixing of the sample. Immediately after collection, a sample infermation form should
be completed {see paragraph 5.5 for the required information). For chiorinated water, adequate sodium thiosulfaie
{NazS203) must be added to the container to neutralize any residual chlorine.

Source Water: Source water samples must be representative of the supply source, coliected not too far from the point
of intake but at a reasonabie distance from the bank or shore. The velume obtained should be sufficient to perform all
the fests required.

Ground Water (for Coliphage analysis under Ground Water Rule (GWR)): At least 100-ml sample is required for
the assay of either the somatic coliphages or the male specific (F+) coliphages. Larger volume {e.g. 200 ml) is
recommended to allow for re-testing in case controls fail.

Sample lcing

Drinking water: Sampiers are encouraged, but not required, fo hold drinking water samples a refrigerated
femperature {<10°C} during transit to the laboratory.

Source water: Source water samples under the Surface Water Treatment Rule (SWTR) must be transported at <10°C
(see SM, 8060B). However, frozen samples should be rejected.

Ground water {for Coliphage analysis under GWR): Samples should be shipped at <10°C using iced water, Blue
ice, ice gel, etc. to maintain temperature. Store at 1-5 °C and do not freazs.

For SWTR and Coliphage samples, the temperature upen receipt must be recorded. Samples with temperature
>10°C should be flagged uniess it is defvered {0 the faboratory within 2 hours of collection,

Sample Holding/Travel Time

Drinking water: Al drinking water samples analyzed for Total coliforms, Fecal coliforms, or £. coli must not exceed
30 hours (40 CFR 141.21(f)(3)) from the time of collection to incubation. Sampies may be refrigerated ovemight but
shouid be analyzed within 30 hours of collection. No sample exceeding this holding time should be analyzed.
Recollection shotld be requested.

Drinking water samples for heterotrophic count should have a total collection/transii-to-analysis time
of 8 hours or less. (40 CFR 141.74(a}{1)). Refer to SM 8215A for storage requirements and limitations.

Surface water: Collection 1o incubation for samples from surface water sources for microbiological analysis (Total
and Fecal coliforms) must not exceed eight hours (40 CFR 141.74(a){1)).
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Ground water for E. ¢oli and Enterococci (under GWR): The time between sample collection and incubation must
not exceed 30 hours.

Ground water for coliphage analysis: Sample collection o incubation must not exceed 48 hours.

Sewage water for coliphage analysis: Sample ccllection to analysis of QC spiking suspensions may nof exceed 24
hours unless re-titered and titer has not decreased by more than 50% in which case, the sample can be stered for up
to 72 hours.

Sample Information Form

After callection, the sampler must complete the sampie information form, write in indelible ink, the foliowing information
for compliance samples:

e Name of system (public waler system site identification number, if available)

s Sample identification (if any)

s  Sample ste location

s Sample type {e.g., routine distribution sample, repeat sample [include date of original sample and repeat site, e.g.
upstream, downstream, efc.), raw or processed water, other special purpose sampie}

¢ Date and time of collection

e  Analysis reguired

s  Disinfectant residual

o  Name of sampler and organization (if not the water system)

e Sampler's initials

¢ Person{s) transporting the samples from the system to the laboratory (if not the sampier}

e Transportation condition {e.g., <10°C, protection from sunlight}. if a commercial shipper was used, shipping

records must be available.
e Anyremarks

Chain-of-Custody

Sample colleciors and laboratories must follow applicable State regulations pertaining to chain-of-custody.

Quality Assurance

A written QA plan should be prepared and followed. | should be available for inspection by the certification officer.
A laboratory that wishes to perform additional QA beyond what is in: this manual may refer to Standard Methods,
Section 9020, Quality Assurance/Quality Control (20% ed.). See Appendix B for the Criteria for a QA Plan.

Each laboratory shall have on file and available for inspection, a written description of the current laboratory quality
sontrol program. Such wrilten description shalt outling the procedures which the laboratory will use in meeting the
guality control requirements. Each personnel involved with the laboratory operalion (management, supervisors,
analysts) should participate in developing the quality control program.  Each analyst shouid review the quality control
program, sign and maintain a schedule of review for the CO o inspect during the cnsite,

The QA plan should specify that a laboratory that performs its own calibration of equipment and supplies should have a
Standard Operating Procedure {SOP) available for review.

Arecord of analytical control tests and quality control checks on media, materiais, and equipment shall be prepared by
the laboratory and refained for at least five years.
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There shall be available at all times, in the immediate work area, the current QA Plan, QC Policy manual, the
labcratory SOP manual showing the most recent supervisory reviews, recent edition of the Standard Methods book
and other pertinent manuals and books, for easy access and referral.

Only the laboratory manager or supervisor shall make changes in laboratory procedures and those changes shall
comply with the current approved edition of Standard Methods and Federal reguiations and be effective only when put
in writing.

A yearly review of the QA plan (by laboratory manager and supervisor), Laboratory QC policies and SOP manual (by
supervisor, analysls, technicians). must be done by all laboratory persornel involved with the anaiytical aspect of
laboratory ogeration. The schedule for review should be properly documented with signatures and dafes of review.

Alaboratory should successfully analyze at least one set of Performance Evaluation {PE} or Proficiency Testing (PT)
water microbiology samples once every 12 months for each method that the laboratory wants 1o be certified for andior
each method for which the laboratory has received certification or interim approval. The PE sampies should be
oblained from accredited providers. Read added explanation below {Paragraph 7.5 and Table 7.1).

For methods used lo test the presence or absence of an crganism in a sampie, each set of Proficiency Tesling should
contain 10 samples in either a lyophilized, dehydrated or agueous form. The set should include samples in various
combinations containing Total coliforms, Fecal coliforms, E. coli and non-coliforms. There should be at jeast one
blank. Each set shouid be used only with a single analytical method. To be acceptable, a laboratory shouid correctly
analyze a minimum of nine of the ten samples (i.e. Cne false-positive result is allowed). However, just one
false-negative will result in an unacceptable study.

The following table identifies the methods that may be sufficiently similar to allow & laboratory to be certified for more
than one method upon successful completion of a single set of PE samples.

Table 7:1 Specific Methods Requiring PT Analysis

Method Category Specific Method *
MTF LTB or P-A Broth — BGLB and EC / EC+MUG
MTF A-1 Broth (Feca coliform, SWTR only)
Enzyme Substrate Coftert or Colilert 18
Enzyme Substrate Colisure
Enzyme Substrate Readycutt or Fluorocult LMX
Enzyme Substrate E*Colite
Enzyme Substrate Colitag
MF M-Endo or LES-Endo — BGLB and EC / EC+MUG or NA+MUG
MF I Medium
MF Coliscan
MF m-ColiBlue24
MF Chromocult
MF mFC Agar {Fecal cofiform, SWTR conly)
HPC PCA
HPC SimPlate

* Asgparate set of proficiency test samples is recommended for each cell. A single set of PT samples would cover
every method within the same cell,
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8.5

Records and Data Reporting

Legal Defensibility

Compliance monitoring data must be made legally defensible by keeping thorough and accurate records. The QA plan
and/or SOPs must describe the policies and procedures used by the facility for record retention and storage. If
sampies are expected to hecome part of a legal action, chain-of-custody procedures should be used.

Maintenance of Records

Public water system are required to maintain records of micrebiclogical analyses of compliance samples for five years
{40 CFR 141.33). The laboratory should keep easily accessible records for at least five years or until the comptetion of
the nexi cerfification data audit. The client water system should be notified before disposing of their records so that
they may request copies if needed. This includes ali raw data, calculations, and quality control data. These data files
may gither be hard copy, microfile or electronic. Electronic data should be backed up by protected 1ape or disk or
hard copy. If the laboratory changes its computer system, provision should be made for transferring cld data to the
new system so that it remains retrievable within the time frames specified above. Data which is expected to become
part of 2 legal action may need 1o be maintained for a longer pericd. Check with your legal counsel concerning this.

Sampling Records

Data should be recorded inink. Any changes should be lined throtgh but such that original entry is sfill visible.
Changes should be initialed and dated The following information should be readily available in a summary or some
other form of recorg:

Sample information form (see 6.5 above)
Date and time of sample receipt
Name or initial of laboratory person recelving the sample,
Rejection criteria for invalid samples should be noted such as;
- Excessive holdingftransit time (over 48 hours drinking water, Over 24 hours unrefrigerated source water)
- [Excessive temperaiure variance (boiling hof, frozen)
Unacceptable container {unsterile jars or bottles)
Insufficient volume {<100 ml)
Presence of excessive chlerine or other disinfectani {ncticeable odor}
Contamination (e.g. moler oil, cleanser, powder, elc.)
® Dnnkmg water samples > 30 hours but < 48 hours, surface water samples > 8 hours but < 24 hour oid sheuld be
noted (or per laboratory policy regarding these type of samples. See section 6.4)
o  Request for new or repeat sample should also he recorded.

e & o @

Analytical Records

Data should be recorded in ink with any changes lined through such that original entry is still visible. Changes should

be initialed and dated. The following information must be readily available in a summary or other form of record:

e  Laboratory sample identification

o Date and time analysis begins

o Initial of analyst (If analysis was not performed at the receiving laboratory, the name and address of the tesling
laboratory and the analyst initial)

e Analytical technigue or method used

e Allitems marked QC

s Resulis of analyses

Data Reporting:

The original or true duplicate of the results of the tests or analyses shall be signed by the laboratory manager and sent
promptly fo the person who requested such tests or analyses. Whenever a Certified, Provisicnal, or Decertified
laboratory refers samples to another laboratory for analyses, the person requesting the analyses or tests shall receive
the original laboratary repori or a frue duplicate of that report on the form of the laboratory that performed the tests or
analyses. Report forms include the following information:
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8.6

8.1

9.2

9.3

iDEM Laboratory number

[dentification of sample number

[Date, lime, and speific focation of samgling

Sample type {e.g., routine distribution sample, repeat sample [include date of criginal sample and repeat site,
&.g. upstream, downstrear, etc.], raw or processed watez, other special purpose sample)
Initials of samplerforganization submitting sample

Free chiorine residual (if applicable)

Date and time of sample receipt

Date and time of sample analysis

Identification of person performing the analysis

Anaiylicai method used

Results of analysis

Inctude fecal/E. coli result if total coliform positive

Date anaiysis completed

Analysi{s) initials

® @ e ©

® ¢ & 2 ¢ & © & @ ©

Preventive Maintenahce

Laboratories must maintain preventive maintenance and repair aciiviy records for all instruments and equipment
(including pH and conductivity imeters, analytical balances, incubators, refrigerators, autoclaves, water baths, and
reagent grade water system). Records must be kept for five years and readily avaitable for inspection.

Action Response to Laboratory Results

Total Coliform-Positive Cultures

o All Total coliform-positive cultures must be tested for presence of either fecal coliforms or E, cofi

o The Tolal coliform-positive cullures are from the condfirmed phase of the MultipleTube Fermentation Technique

and -A Coliform Test or results from the verified test for the Membrane Filiration Technique (m-Endo or LES-
Endo). Fecal coliform andfor £. coli positive results are considered Total coliform positive cultures.

Notification of Positive Results

e For the Total Coliform Rule, laboratories must promptly report {within 24 hours) all positive Tolal coliform, Fecal
cofiform, or E. cofi compliance sampie results to the IDEM Drinking Water Branch so that appropriate follow-up
actions (fke repeat sampling) can be conducled (CFR 141.21ib) & (&), 40 CFR 141.31, efc).

s Ifany sample is fecal coliform or E.coli positive, “the system must nofify the State (IDEM) by the end of the day
when the system is notified of the test result, unless the system is netified of the result after the State office
(IDEM) is closed, in which case the system must notify the State before the end of the next business day.” (40
CFR 141.21{e)(1)).

¢ All data should be reported to IDEM and local authorities within 40 days.

Notification of Non-Coliform Interference

o Forthe Total Coliform Rule, laboratories must promptly nofify the proper authority {usually the water system)

when results indicate that high levels of noncoliforms may have interfered with the Total coliform analysis (40 CFR
141.21(c)(2). IDEM Drinking Water Branch shouid be notified no later than the next business day
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APPENDIX A
Definitions and Abhreviations

Accuracy: A measure of the closeness of an individual measurement or the average of a number of measurements to the frue
value. Accuracy includes a combination of random error (precision) and systematic errcr (hias) components which are gue to
sampiing and analytical operations.

Analyst: Any person who meets the state qualification requirements for education, training and performance of tests and
methodologies used in analyzing water samples submitted to the laboratory

Analytes: In water microbiology laboratory, the microorganisms or contaminants being analyzed. E.g., Tolal coliforms, E.cofi,
etc.

Auditor: A person who evaluates laboratories to determine their status for certification. This person should be an experienced
professional, has effective communication skills, experienced in quality assurance, and analytical techniques being evaluated,
and familiarity with the drinking water regulations and this manual.

Bachelor's degree or Equivalent: A college degree with an equivalent 30 semester hours in a specific discipline. Equivalent is
at least four years of experience in a specific scientific discipline.

Bias: The systematic or persistent distortion of a measurement process which causes errors in one direction.

Certification; A status of approval granted to an envirenmental laboratory, which meets the standards of the 1ISDH and USEPA.
Certification Officer {CO): A State or Federal taboratory auditor who has passed the NERL certification officers training course
in chemistry and/or microbioiogy. This person is designated by 1SDH to survey and evaluate environmental laboratories for

compliance with Federal and State Standards and make recommendations on the certification status of a laboratory.

Certified Thermometer: A thermometer that has documentation showing that it has been compared against an appropriate
National Instifite of Science and Technclogy {NIST) thermometer for its temperature range.

CFR (Code of Federal Regulations). A compiation of rules and regulations revised each time a regulation is premulgated by
several federal government agencies including the Administrator of the United Stales Envirenmental Protection Agency. Itis
published every year in Juiy.

CFU: Colony forming units, a more precise term for ‘colonies’

Chromogenic/Fluorogenic Substrate Test: A method for determining the presence of Total coiiforms and £, cofi. using a
chromogenic substrate which when cleaved by Total coliferms produce a color change and a fluorogenic substrate which when
cleaved by E. coli produce fluorescence under an UV light. (See MMO-MUG),

Commissioner: The Commissicner of the indiana State Department of Mealth,

Communify Water System: Water supply system with 15 service connections used by at least 25 year-round residents.

Comparability: The agreement of data generated by different systems. Comparability of data is assured by following standard
analytical procedures and calculating and reporting all data in generaily accepted units.

Completeness: A measure of the amount of valid data obtained from a measurement system compared to the amount that was
expected to ba obtained under correct normal conditions. Completeness of data is dependent upon both field and taboratory
personnel. Improper sample collection, sample contamination, and out-of-contrcl analytical procedures can cause the ioss of
data.

Compliance samples: Public water system samples monitored for contaminants under the SDWA,
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Confirmation Test: Test for the presence of a contaminant through the use of another test or method based on a different
scientific principle from the original method. This is usually done for Membrane Filtration presumptive growths,

Confluent Growth: Bacterial growth that covers the entire filtration area of the filter with no discrete colonies,

Data audit: A qualitative and quantitative evaluation of the documentation and procedures associated with measurements to
verify acceptahility of the results.

Data Reduction: The process of transforming the number of data items by arithmetic or statistical calculations, standard curves,
concentration factors, efc. and collation info a more useful form. DR is irreversible and generally results in the loss of detail.

Drinking Water Laboratory: A laboratory that analyzes samples as part of compliance monitoring for a public water supply.

Environmental Water Laboratory: A facility thal analyzes the microbiological quality of environmental water samples such as
public water supplies, surface water, ground water, recreational water, wastewater, air, or land using EPA approved methods

EPA: Also, USEPA. The United States Environmental Protection Agency

Holding time: The period covering the time of collection of a sample until initiation of analysis.

[AC: indiana Administrative Code

IDEM: Indiana Depariment of Environmental Management.

Invalidation: Action response lo Membrane Filtration Total coliform-negative or TNTC test resuits.

IPDWR: Indiana Primary Drinking Water Regulations

ISDH; Indiana State Department of Health.

Laboratory Pure Water: Distilled or deionized water which is free of contaminants that may interfere with the analytical test,

Laboratory Seeking Certification: An uncerlHied laboratory that has submitted an acceptable application ardfer a laboratory
holding a valid interim approval,

Matrix: Type of sample submitted for analysis. Example, drinking water, waste water, surface water, pool waler, etc.

Maximum Contaminant Level {MCL): The maximum permissible level of a contaminant allowed in drinking water under the
NPDWR delivered to any user of a public water system.

Membrane Filtration Method {MF): A method for determining presence or the bacterial count in a water sample in which a 100
ml volume of water is filtered through a membrane filter of optimum pore size for full bacterial retention. The filter is incubated in
a prescrived media at appropriate time and femperature and examined for valid bacterial colonies which are counted and
recorded as # per 100 mi of waler sample. A "presencefabsence” reporting format is used for compliance purposes.

MMQG-MUG Test: Minimal Medium crtho-nitrophenyl-galactopyrancside (MMO)-methlumbeliiferyl glicuronide {MUG) is a
chromogenic-flucrogenic subsirate incorporated into the media (in Colilert tests) to detect simultaneous specific enzymatic
activities of Total coliforms and E. coli. Chromogens are compounds that turn a distinct color when cleaved by baclerial
enzymes and flucrogens fluoresce when cleaved. A "presence/absence” reporting format is used for compliance purposes,
MMOQ has become synonymous with any test using the chremogenic indicator system even though Colilert is the cnly test that
uses the ONPG indicator for the presence of Total coliforms.

Most Probable Number (MPN): A method of reporting resuits of the coliform test by the muliiple-tube fermentation procedure.
This is an index of the number of coliferm bacteria, more probably than any other number, would give the results shown by the
lahoratory examination; itis not an actual enumeration.
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Multiple Tube Fermentation (MTF) a method for determining the presence of total coliforms in which a standard culture
medium is inocutated with the sample volume, the tubes are incubated, and observed for gas preduction. A "presence/absence”
reporting format is used for compliance purposes. MPN report format that gives an estimate of coliform density in the sample
provides the best assessment of water treatment effectiveness and the sanitary quality of scurce water.

“Must”; Denotes a mandatery requirement

National Primary Drinking Water Regulations (NPDWR)" found in 40CFR141, as amended, which were duly promulgated as
regulations by the Adminisirator of the United States Environmental Protection Agency.

NELAC: National Environmental L.aboratory Accreditation Conference

Non-community Water System a public water system, which has at least 15 service connections, used by nonresidents, or

which regularly serves 25 or more nonresident individuals daily for af least 6 months per year. Non-transient, non-community
system is used by the same 25 people {e.g., schools, churches, and factories). Transient, non-community system is used by
different individuals (e.q., truck steps, campgrounds, hotels, restaurants, efc.)

NIST: National Institute for Standards and Technology
NVLAP: National Voluntary Laboratory Accreditation Program

Performance Evaluation {PE) sample ! study: A sample or set of proficiency test samples provided io laboratories by
accredited providers, in crder to assess the perfermance of the laboratory to successfully analyze the samples within specified
acceptance limits. The composition of the study material is unknown to the laboratery at the time of the analysis.

Precision: The repeatablity of the measurement or degree of agreement between two measurements. Precision is best
expressed in terms of standard deviation. Various measures of precision exist depending upon the prescribed similar conditions.

PresencelAbsence (PIA)" a reporling format for all comptiance monitering. Bacteriological tests are interpreted and reported as
“present” or "absent” after the aporopriate confirmatory procedures are carried out.

PresencelAbsence (P/A) Test: A total coliform test using the Clark's P/A broth formula. One 100 ml sample portion in a single
cuiture bottle of P/A broth is used to oblain qualitative information concemning the presence or absence of coliforms. Results are
interpreted as "present” or "absent” after appropriate confirmalory procedures are carried out.

Presumptive Culture or Tube: The positive result of an initial test to determing the presence of a contaminant in a given
sample. It must be subjected to confirmation testing.

Provistonal Certificate” a certification status granted to an environmental laboratory in ozder to allow time for the correction of
deviations. While on provisional cerification, an environmental laboratory may conduct comptiance monitoring analysis for
analytes for which it has been granted cerfification but must immediately notify its clients of its downgraded stalus and provide
that information, in writing, on any report.

Public Water System: A water supply system for the provision of piped water for public consumption. Such system should have
at least 15 service connections or regularly serves an average of at least 25 individuals daily at least 60 days out of the year.

QA Plan: A comprehensive pian detailing the aspects of quality assurance needed to adequalely fulfill the dala needs of a
program. This document is required before the laboratory is cerfified.

Quality Assurance (QA): An integrated system of management activities involving ptanning, implementation, documentation,

assessment, reporting and quality improvement o ensure that a process, item or service is of the type and quality needed and
axpectad by the client.
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Quality Control {QC): The overall system of technical activities that measures the attributes and performance of a process,
items or service against defined standards to verify that they meet the established requirements. It incluges operational
techniques and activities used to substantiate the quality and validity of analytical data.

Reciprocity: The mutual recognition of a laboratory certification status between State certification authorities.
Representativeness: Expresses the degree to which data accurately and precisely represent a characteristic of a population,
parameter variations at a sampling point, a process condition, or an environmental condition. Appropriate selection of sample
site and sampling procedure is critical to obtaining a sample that is representative of the envirorment in which it is collected.
SDWA: The federally enacted Safe Drinking Water Act,

Sensitivity:

“Should”: Denotes a guideline or recommendation,

Specificity:

State: In this manual, refers o the state of Indiana.

Standard Methods (SM): Standard_Methods for fhe Examination of Water and Wastewater, American Public Health
Associaticn, approved edition as cited in the latest Code of Federal Requiations.

SOP (Standard Operating Procedure}: A wrilten document that details the method of an analysis or action fo be foliowed. The
prescribed techniques and procedures are officially approved as the method for performing certain routine or repetitive tasks.

SWTR: Surface Water Treatment Ruie {See Appendix D)

TCR: Total Coliform Rule (See Appendix D)

TNTC {Too numerous to count): The result designaled to a membrane filter culture that has grown so that the totat number of
bacterial colonies are 100 numerous {usually cver 200) cr not sufficiently distinct to obtain an accurate count {cenfluent growth).
FFor source water samples, the test must be invalidated and repeat sample requested immediately. For drinking water samples,
the culture may be subjecied to verification tests first before invatidation.

USEPA United States Environmental Protection Agency.

Verification Test: A definitive test to ascertain the presence of a confirmed contaminant in & given sample.
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APPENDIX B
I. General Outline of a Quality Assurance Plan

The Quality Assurance plan is a written description of the laboratory's management activities invalving planning, implementation,
documentation, assessment, reporling and quality improvement to ensure that a process, item or servige is of the type and
quality needed and expected by the client. It inciudes adhering to the QC precedures specified in the metheds to ensure that
routinely generated analytical data are valid and defensible, and of known and acceptatle precision and accuracy. All laboratory
personnel must be famifiar with its contenis. 1t should be updated as necessary by the QA manager. it should be brief, concise
and easy to follow.

Note: ltems listed in the QA Plan may be referenced le appropriate sections of this manual, the laboratory's SOP or other
literatures like the Standard Methods hook, Federal Registers, efe.

. Infroduction

» Introduces the general principle and pelicies under which the laboratory operates

¢ Includes the table of contents and the update pelicy of the plan.

e Includes a continuously updated list of amendments with dates of last revision.

¢ Includes a schedule of annual review or approval by key management with signatures and dates

Il Laboratory Organization and Responsibilities

¢  Qutlines the chain ¢f command and lines of responstbility of all laboratory personnel including the QA Manager/Director.
e Lists the key personnel responsible for internal audits and reviews of the imptementation of the plan and its requirements.

e References the job descriptions and describes training including documentation of personnel proficiency for the methods
they perform.

iil. Quality Assurance Objectives

s Describes the faboratory’s commitment to quality assurance and the process used to idendify client's Data Quality
Chjectives (qualitative and quantitative specifications used to design a study that will limit uncertainty to an acceptable
level).

o  References the most current approved federal and state reguiations and any other sources of information fo be used.

s  Lxpresses measurement of data in terms of precision, accuracy, representativeness, comparability and completeness,

IV. Sampie Collection and Custogy

s [esciibes the process used te identify sample, sampling procedures and location, required preservation and containers

o Defines sampling instructicns made available to the coilector

o Specify appropriate forms and logs to be completely filled out legibly with indelible ink or if available, hard copies of
electronic data.

o Specifies the procedure to maintain the integrity of all samples from receipt through analysis to disposal {receiving, logging,
storage, fracking).

e Specify criteria for shipping, holding time and preservaticn (e.g., pH, chlorine residual) requirements.

o Defines criteria for rejection and notification of sample originator, proper sampie disposal and record keeping.

«  Chain-of-Custody procedure applied for samples likely to be used for an enforcement action.

V. Calibration Procedures (may reference SOP)

e Includes procedures for the laboratory's calibration and maintenance of its own instruments, equipment and supplies.
e Specify type of calibration used for each method and frequency of calibration
«  Describes standard source, age, slorage, labeling
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V.

Vil

¢« » ¢ @ © O

Vi

Analyticat Methods (may reference SOP)

Lists and details Standard Operating Procedures performed in the (aboratory.

Ensure current copies of SOP manual are kept in the laboratory and in the QA Manager's files.

Ensure that SOP's are reviewed annually and revised as changes are made with signatures and dates

Cite the complete method manual and describe QC procedures required by the methods that must be fellowed.
Details verification, confirmatior: and completed procedures and QC criteria {method validation)

. Data Handling {may reference SOP)

Describes data reduction pracess {e.g. method of converting raw data to coliforms/$00 mi)
Describes data validation process (e.g. ensure accuracy of data transcription and calculations)
Describes reporting procedures and fermat {include a copy of the report form and fili-out instructions)
Pescribes data verification process (e.g., person responsible for reviewing final report)

Describes procedure for data corrections

Describes data comparability chacks

i. Quality Control Checks and Frequency of Use (may reference SOP)

Dascribes and state frequency for the following:

o
2
a
L

IX.

K

o

Positive and negafive culture conirols

Confirmationverification of presumptive total coliform-positive samples
Sterility controls

Performance evaluation (Proficiency Test) sampies

Software validation

Performance Evaluation and System Audits (may reference SOP)

Lists schedules of internal system and data quality audits
Lists schedules of external system and data guality audits and inter-laboratory comparisons
Describes corrective actions for audits

Preventive Maintenance Procedures and Schedules

Describes focation of instrument manuats and schadules
Documentation of routine equipment maintenance
Describes availability of spare parts

Describes list of maintenance contracts or service

. Corrective Action Contingencies

Describes troubleshooting action plans o unacceptable results from internal QC checks and PE results
Personnei responsible for the various corrective actions
Describes how corrective actions taken are documented and followed up

. Record Keeping Procedures
Deseribes record keeping precedures and documentation of those procedures

Lists length of storage, media type (electronic or hard copy)
Pescribes security policy of electronic databases
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X,

XV

XV.

Facilities and Environment

A floor plan with defalled information on specifications (dimensions, usable space, counter space, special equipment arzas,
electrical and piumbing, air quality, ventilation, lighting, etc.}, content {non-movable and moveable equipment), location of
safety equipment, utilization of the space and duties performed in each area.

includes general and specific housekeeping practices, monitoring procedures and records.

QA Reports to Management

Includes the management's periodic review of the adequacy of the QA program for suitability and effectiveness.
Maragement assessment reports summarize the laboratory's operational status and may include some or all of the
following items:
- Corrective actions
- QA deviations or deficiencies
- Client complaints
- Internal audit summaries
- External audit summaries
Proficiency test results
- Cerlification status

Safety Plan {may be writlen as a separate manual)

All aspects of safely within the facility should be accounted for within this pian.

Details all safety issues including facility design, safety equipment and locafion, personnel safety training, personnel
responsibifity {management, safety officer and personnel} and action pians

Describes a system of reporting safety-related issues (e.q., safety officer, management, fire and for police, etc.)
Description of routine safety praclices (proleciive ciothing or equipment), general laboratory safety rules, identification of all
materials, safe handling of all media, chemicals or other supplies and general housekeeping practices.

Evacuation plans in case of fire or other disasters as well as list of contacts for varicus safety problems.
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APPENDIX B
H. RECOMMENDED SOP FORMAT

The following comprehensive SOP format is recommended by the Microbiology Certification Program. Each analytical method
SOP used in the Water Microbiology Laboratory should contain these sections and designated in the following order {if the
section is not applicable or not necessary, it should be stated as such):

L Principle/ Scope/ Application

il. Summary of Method, Detection Limit

. Matrix/ Sample Requirements/ Sample Collection, Preservation, Storage

V. Eguipment and Supplies/ Materials

V. Reagents/ Media

vl Cuality Control/ Standards

VI, Procedure (inclide waste management)

VIiL Data Analysis / Calculations/ Interpretation/ Reporfing
X Method Performance/ Procedural Notes/ Limitations
X, Author and Date

Al References

Qutling of SOP perlaining to the taboratory's calibration of its own equipment and supplies:
l. Principle/Scope and Application
I, instrument Make/Model/Serial Number

. Reagenis and Standards

V. Procedure

V. Data Analysis and Calculations

vl Maintenance/ Preventive Maintenance (this can be referenced to the QA Plan)
VIl Reference

Unless referenced to the QA/QC Manual, all significant information about the method should already be described in the SOP
without having to read another manuat or book. For example, "Principle - See SM 82234 Section 1" is not accepiable.

39




APPENDIX C
Table 1
List of references for methods used in the examination of drinking water
{Most of these methcds are contained in the 18% 19% & 200 edition of Standard Methods for the
Examination of Water and Wastewater).

Organism Meathod Citation

Total Coliform Fermentatior. Technigues 9221AB
Membrane Filtration Technigues' 9222A.B,C
Presence-Absence Test 92210
ONPG-MUG Test? 9223

Colisure™ Test 3
E*Colite® Testt
m-ColiBlua24® Test

Readycuit Test
Colitag Test
Fecal Coliform EC Broth 9221E

A-1 Method 9221E
Mic 9222D

E.coli EC+MUG Broth™ 9221E
NA+MUG Agar™ 9221E
ONPG-MUG Test 9223

Colisure™ Test
E*Colite® Test
m-ColiBlue24® Test
Readycult Test
Chromocuit
Coliscan

MI Medium

Heterotrophs Heterotrophic Plate Count 92158
*With appropriate concentrations of MUG added.

"MI agar may also be used. Preparation and use of Ml agar is set forth in the arlicie “New medium for the simultangous
detection of total coliform and E. coli in water” by Brenner, K.P., et. al., 1993, Appl. Environ. Microbiol. 59:3534-3544. Also
available from the Cffice of Water Rescurce Center {RC-4100), 401 M. Street SW, Washington, D.C. 20480, EPA/600/J-99/226.
2The ONPG-MUG Test is also known as the MMO-MUG or Colilert Tests.

3A description of the Celisure™ Test may be obtained from the IDEXX Laboratories, Inc., One IDEXX Drive, Westbrook, Maine
04092, The Colisure™ Test may be read after an incubation time of 24 hours.

A description of the E*Colite® Test, “PresencelAbsence for Coliferm and £. coli in Waler,” is available from Charm Sciences,
Inc., 36 Franklin Street, Malden, MA 02148-4120.

5A description of the m-ColiBlue24® Test is available from the Hach Company, 100 Daylon Avenue, Ames, 1A 50010,
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EPA approved methods, applicable regutations and SM citations

APPENDIX C
Table 2

Revised July 2003

Approved Methods Analyte Media TCR SWTR | GWR | Std Method
{Detecti | (Count) | (Detect) | cited
Fermentation Broth Method | TC LT8 —» BGLEB X X SM 9221B,C
TC P-A Broth — BGLBB X Sh 82210
+C L.T8 or P/A Broth — EC Broth X X SM 9221B,D
SM 9221E
FC A-1 Broth X SM 9221E
Enzyme Subslrate Method | TC/E. coli | Colilert®, Colilert 186 A X X SM 9223
TC/E. coff | Colisure® X X S 9223
TC/E cofi | Readycult® or Fluorocult LMX® | X
TC/E colf | E*Colite® Test X X
TCIE celi | Colitag® X
E. coff LTB, PiA Broth, M-Endo — X X S 9221B,D
EC-MUG S 92228
SM 9221F
TC! Quanti-Tray / Quanti-Tray 2000 | X X
E. coli (MPN)
Membrane Filter Method TC M-Endo or LES-Endo — X X SM 9222B,C
LTB, BGLEB
TCIE coli Mi Medium X X X
TC/E coli | m-ColiBlue 24® X X
TC/E. coli | Chromocul® X
TC/E. coli Coliscan® X X
FC M-Endo Medium — EC Broth X X SM 8228
SM 9221E
FC mFG X SM §2220
E. coli M-Endo or LES-Endo - X X 5M 2228
NA -MUG SM 9222G
Heterotrophic Plate Count {for Heterotrophic Bacteria)»
Pour Plate Method Plate Count Agar X SM 82158
Spread Plate Method R2A X SM 9215C
Multipie Enzyme Method SimPlate® X
X
TC Total coliform
FC FFecal ccliform
E. coli Escherichia coli
TCR Total Coliform Rule
SWIR Surface Water Treatment Rule - Goal: <100 CFU /100 ml Total coliform
< 20 CFU /100 mi fecal coliform
#HPC HPC maybe measured in lieu of disinfectant residual (< 5% of samples may have

non-detectable disinfectant residual) for distribution systems ~ Goal <600 CFU/fm
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APPENDIX D

TOTAL COLIFORM RULE (40 CFR 141.21 f)

Analytical methodology:

1. Standard volume is 100 ml regardless of methad.

2. Public water systerm need only determine presence/absence of Total coliform.
3. One of the following analytical metheds must be used for Total coliforms:

a. Fermentation Technigue
b. Membrane Filter Technique

c. P-A Test
d. MMO-MUG Test - Coiilert, Colisure, E*Colite, m-ColiBlue24, Readycult Coliforms 100 / Flucrocult LMX, Cofitag or

Membrane Filier Technigue using Chromocult Coliform Agar

NOTES:
1) Sample collection to initiation of analysis may not exceed 30 hours.

2) Transport temps below 10 °C encouraged but not required.
3) Comparison rate must not exceed 16% betwsen false+ and faise- on 25 parallet studies of broths

(Fermentation technique)
4) To detect gas production, media should cover inverted fubes af least 1/2 1o 2/3 after sample is added.

(Fermentation technique)

5) 10% of TC pos confirmed tubes need not be carried to completicn. {Fermentation technique)

6) On P/A Coliform Test, 6x-formulation strength may be used if medium is filter-sterilized rather than autcclaved.

) EPA strongly recommends that laboratories evaluate the faise-positive and —negative rates for the method(s) they use for
monitoring total coliforms {establish rates and matrix, drinking water or source water), if methed has unacceplable rates,
another method shouid be chosen.

4. [Reserved]
5. PWS must determine presence of Fecal coliform from lactose-positive presumptive culture:
a. For MTF technique or P/A Cofiform test
1) Shake fube vigorously
2) Transfer growth using sterile loop or stick into britliant green lastose bile (BGLB) broth and £C medium to determine
presence of total and fecal coiiforms, respectively.
b. For Membrane Filtration technigue, use one of the following methods:
1) Using sterile forceps, transfer positive culture membrane by curling membrane into EC medium, or
2) Swab enlire membrane filter surface with sterile cofton swab and inoculate £C medium
(do ol leave swab in the medium), or

3) Inoculate individual colonies info the EC medium

¢, Incubate £C media at 44.5 +/- 0.2-°C water bath for 22-26 hrs

4. Gas production in any amount in the inner fermentation tube indicates a positive fecal coliform test.

e. PWG need only determine presence or absence of fecal coliforms (Fecal coliform density is not required).

6. PWS must determine presence of Escherichia coliin Tolat coliform-positive cultures in accordance with one of the

following methods:

a) Inoculate EC + 50 pg/mb MUG mediurm, incubate at 44.5 /- 0.2 for 22-26 hrs then observe for fluorescence with a UV fight
{366 nm). Positive fluorescence indicates presence of £. coli.

b) incculate nutrient agar + 100 ng/mL MUG, incubate at 35 °C for 4 {?) hrs and observe for fluorescence.

¢} Use Minimal Medium ONPG-MUG (MMO-MUG), incubate at 36 +/~ 0.5 °C for 24 hrs then observe positive cultures for
fluorescence. Incubale an additional 4 hes for equivocal results and again test for fluorescence, Use hepes buffer instead

of phosphate buffer,
d) Colisure Test
) Memhrane Filter method with MI agar
f) E*Colite Test
g) m-CeliBlue24 Test
hj Readycult Coliforms 100 Presence/Absence Test
it MF Technigue using Chromocuit Coliform Agar, Colitag Test
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7. ATotal coliform positive, MUG negative MMO-MUG test may be further analyzed for the presence of E. coli by inoculating
0.1 mi of a 28-hr culture {¢ EC+MUG medium.

8. List of references:

a. Safe Drinking Water Hotline 1-800-426-4791

b. EPA Drinking Water Docket, 1301 Constitution Avenue, NW., EPA West, Room b102, Washington, DC 20460
Telephone 202-566-2426

¢. Office of Federal Register, 800 North Capitol Street, NW, Suite 700, Washington, DC 20408

d. Standard Methods for the Examination of Water and Wastewater, 18 edition (1982), 19 edition (1995), or 20t
edition (1998). American Public Health Association, 1015 Fifteenth Strest NW, Washington, DG 2005

e. MF Technigue using Ml Agar: Office of Water Resource Center (RC-4100T), 1200 Pennsylvania Avenue, NW, Washington,
DC 20460, EPA/600/J-99/225 {Verification of colonies is not required).

f. Colisure Test: IDEXX Laboratories, inc., One IDEXX Drive, Westbrook, Maine 04082 (Test maybe read after a 24 hour
incubation period).

g. E*Colite Test: Charm Sciences, Inc., 36 Frankiin Street, Malden, MA 02148-4120.

h. m-ColiBlue24 Test: Hach Company, 100 Daytor Avenue, Ames, 1A 50010

i. Readycult Coliforms 100 P/A Test: EMD Chemicals, Inc. 480 Scuth Democrat Road, Gibbstown, NJ 08027-1297, (800) 222-
0342, adellenbuschftdemdchemicals.com, www.emdchemicals.com.

J. MF Technigue using Chromocult Coliform Agar: EMD Chemicals, Inc. (see info (i) above)

SURFACE WATER TREATMENT RULE (40 CFR 141.74(a))

Applies to PWS using SW or GW under the influence of surface water.

Criteria were established for avoiding filiration requirement. Two of these criteria involve quantitative micrebiological parameters.
QUANTITATIVE MICROBICLOGICAL CRITERIA

A. Source Water Samples
Must be analyzed for Total or Fecal coliforms (no. of samples dependent upon poputation)
Minimum of 1 sample per week Maximum of § samples per week
In addition, samples are required on any days when turbidity levels exceed 1.0 ntu
Total cofiform {evel must not exceed: 100 CFUA0) mi
t-ecai coliform level must not exceed: 26 CFU/100 ml for more than 10% of samples taken over previous 8 month
period, based upen monthiy calculations

B. Distribution System
No more than 5% of samples may have a non-detectable disinfectant residual

Sample frequency same as for tetal coliforms, based upon calculation for 2 consecutive months
HPC may be measured in fieu of disinfectant residual

HPC levels must be less than: 500 CFU/mI te be equivalent fo a sample containing a disinfectant residual
APPROVED MICROBIOLOGICAL METHODS

A, Source water
1. Total coliforms
a. MF: m-Endo medium
ml agar
b. MTF: LTB/BGE media
Colilert/Quanti-Tray
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2. Fecal coliforms
a. MF: mFC medium
b. MTF: LTB/EC media
A-1 medium (broth) - direct mathod
3. E. coli {not yet approved)

8. Distribufion System
1. HPC: Aerobic pour plate - Plate count agar (Pour Plate agar)
Simplate

Analytical requirements:
a. PWS must conduct analysis of pH and temperature in accordance with one of the methods listed
b. PWS must conduct analysis of total coliforms, fecal coliforms, heterotrophic bacteria and furbidity in accordance with
one of the prescribed methods

Notes:

1) Sampile collection to initiation of anaiysis may nof exceed 8 hours. Transport temp must be below 10 °C.

2} At least 25 parallel sampies must be analyzed belween media (Fermentation Technique) when using different breths,
Compariscn rate of false-pos and faise-neg must be less than 10%.

3) Fermentafion test need not be carried to completion on 10% of all total coliform + confirmed tubes,

MF Method: Fecal coliform

. Fiter sample onto membrane

. Place membrane on mFC medium

. Incubate for 24 +/- 2hrat 44.5 +- 0.2 °C

. Count blue colonies (any shade of blue}

. Verification - same as fecal coliform test in broth media

[

*Specificity of test is related directly to the incubation temperature - use water bath or heat sink type incubator
MTF Method: Fecal coliform - A-1 medium

1. Inoculate tubed medium using MPN format

2. Incubate tubes for 3 hrs 35 +/-0.5°C

3. Transfer tubes to 44.5 +/- 0.2 °C water hath for an additional 21 hrs
4. Check for gas production

5. Determine MPN index and repori MPN value per 100 mi

{Goat <20/ 100 ml)
HPC: Aerobic Pour Plate Method (PCA)
1. Aseplically pipet sample in sterile petri dish (57 cm)
- Run duplicate plates per dilution
2. Pour the tempered PCA medium into the dish and carefully mix with sample (tempered agar - crucial)
3. Allow agar to solidify and incubate inverted plates for 48 hrs at 35 +/- 0.5 °C
4. Count CFU and report as CFU/m

* Itis essential that the sterile melted medium be tempered in a2 water bath at 44-46 °C

Ground Water Rule (to be added after rule promulgation)
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APPENDIX E

IMPORTANT TELEPHONE NUMBERS AND WEB SITES

(UPDATED 2011)

indiana State Deparlment of Health

2 North Meridian Incianapolis IN 46204 (317) 233-1325
ISDH Laboratory Services / Certificafion Office

550 W. 16% Street Indianapolis, IN 46202 {317) 921-5500

Environmental Microbiology Laboratery Supervisor {317) 921-5522
Certificaticn Office (Microbiology) {317) 921-6523

{SDH Weights & Measures

525 North Shadeland Ave D3 Indianapolis IN 46219 {317) 356-7078
indiana Department of Environmental Management
Environmental Helpline {800) 451-8027
i{DEM Office of Water Quality Drinking Water Branch
100 N. Senate Ave. Indianapolis IN 46204 {317) 234-7430
EPA Safe Drinking Water Hotline {800) 426-4791
EPA New Laboratory 12 Numbers {513) 569-7671
Links to Certified DW Labs {for each state) www.epa.govisalewater/iabs/index huml
CFR www.gnoaccess. govieli/index himl
DW Regulations www,epa.goviogwdwiregs bl
Methods www,epa. goviogwdw/methods/methods himl
List of Indiana Certified Laboratories htto://www,in, pov/isdlh/24859 him or

www.epa.gov/salewater/labs/index. htnl
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